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INDUSTRIAL CHEMISTRY AND ELEC- 
TROMETALLURGY. 


We call attention to the series of valu- 
able notes on the progress of electro- 
chemistry and electrometallurgy in 
Europe and America, which is now ap- 
pearing in the ELectricaL REvIEw. 

These applications of electricity are 
now growing so rapidly that it is difficult 
for the busy engineer to keep track of all 
the new developments. As a matter of 
fact, many important processes are put 
into operation so quietly that but little 
is learned about them. Mr. John B. C. 
Kershaw is a recognized authority on 
these subjects, and he has special facilities 
for obtaining information relating to 
these industries. 

These notes will appear regularly, and 
we feel assured that they will be appre- 
ciated by our readers. 


WIRELESS TELEGRAPHY FOR ATLANTIC 
LINERS. 


A sigh of relief went up from the whole 
world when the telegraph flashed a mes- 
sage to all points announcing that the 
long overdue Atlantic liner, the St. Louis, 
had been seen off Nantucket on the 
evening of January 16. 

Doubtless most of us have been wonder- 
ing why our anxiety felt for the missing 
steamer during the five days she was over- 
due should not have been prevented by 
wireless telegraphy. It has again and 
again been pointed out that probably the 
most important application of wireless 
telegraphy would be to maintain com- 
munication between vessels and the shore; 
and this incident, happening so soon after 
Marconi’s recent successes, brings the 
matter again to the front. 

Though many doubt the commercial 
value of transatlantic wireless telegraphy, 
and there are signs of a long and ex- 
pensive contest between the various sys- 
tems, but little has been done in adapting 
this method of communication to the 
very work for which it is so suitable, and 
for which there is such a crying need. As 
is well known, certain of the Atlantic 
liners have been equipped with wireless 
telegraph apparatus which has been put 
to good use; but should not every pas- 
senger steamer, at least, have an equip- 
ment sufficiently powerful to enable her 
to communicate with passing vessels, if 
not with the shore, during the entire 
trip? Of course, there are some difficulties 
in the way of this, but the undertaking 
is sufficiently important to warrant a 
considerable expenditure. 

Another useful adaptation of wireless 
telegraphy has been mentioned before, 
but nothing has yet been done along this 
line. This is to maintain communication 
between railway trains and the train des- 
patcher’s office. Railway accidents still 
occur, for unfortunately we have not yet 
been able to prevent them altogether. 
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AMERICAN ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE. 


The fifty-second annual meeting of the 
American Association for the Advance- 
ment of Science, recently held in Wash- 
ington, D. C., was one of the most suc- 
cessful in the history of the association. 
The total enrolment of members in at- 
tendance was a little under 1,000. Add- 
ing to this those in attendance at the 
meetings of affiliated societies brings the 
figure up to about 1,500. While this falls 
short of the showing made by the British 
association, the figure is very encouraging 
when one remembers that most of those 
in attendance are actively engaged in 
teaching, and, moreover, in some cases 
long distances had to be traveled. 

The membership of the association is 
growing steadily at a very satisfactory 
rate, and is now nearly 4,000. . The suc- 
cess of the meeting proved that the ex- 
periment of changing the time was a wise 
one. 

Another noteworthy fact is that the 


number of affiliated societies has been in- 
creased by the addition of many promi- 
nent scientific organizations of the coun- 
try. There was also a marked improve- 
ment in the character of the contribu- 
tions. 








THE AUTOMOBILE SHOW. 

The Automobile Show, which opened 
on Saturday, January 17, in Madison 
Square Garden, New York city, has been 
a most gratifying success. The doors 
opened to a record-breaking attendance 
of enthusiastic admirers of the horseless 
vehicle. Much interest was deservedly 
manifested in the electric vehicles, which 
by their simple mechanism and elegant 
lines drew admiration and comment even 
from those most adversely prejudiced. 
The makers of electrical accessories had 
reason to be pleased at the intelligent in- 
terest taken in these devices, and there is 
no doubt that the excellent showing made 
by the manufacturers of electric vehicles 
and apparatus will be a well-remembered 
object lesson. 
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THE NEW YORK TERMINAL OF THE 
PENNSYLVANIA RAILROAD. 


The preliminary work on the New York 
terminal of the Pennsylvania Railroad is 
well advanced. The feature of this work 
of most interest ‘to engineers at this time 
is the method which the railroad has 
adopted for carrying out this undertak- 
ing. The plans include two tunnels under 
the Hudson River, from New Jersey to 
Manhattan Island; four tunnels under 
the East River, from Manhattan Island 
to Long Island; two power-houses, one 
in New Jersey and one at Long Island 
City, aggregating nearly 100,000 horse- 
power, and suitable terminal structures 
at New York and Long Island City. The 
sum set aside for these improvements is 
estimated at $50,000,000, which will give 
some idea of the magnitude of the work. 

Although this is an enormous sum to 
spend for any undertaking the Pennsyl- 
vania Railroad is accustomed to handling 
great projects, and has at this time im- 
provements in course of construction 
which will together cost more than the 
New York terminal. As is well known, 
the engineering corps of the Pennsylvania 
Railroad is unsurpassed for skill and ex- 
perience; but since the new developments 
at New York contemplate work of a some- 
what different character from that met 
in the general operation and development 
of the road, the directors of the Pennsyl- 
vania company have employed consulting 
engineers for-designing and supervising 
much of the new work. 

Four commissions have been made, and 
to each of these certain parts of the en- 
terprise have been assigned. One com- 
mission will plan for, design and super- 
vise the construction of the tunnels; 
architects will provide suitable buildings ; 
an engineering and construction company 
of international reputation will design and 
install the electrical and mechanical feat- 
ures, while the work of bringing the road 
through the terminals thus provided will 
be done by the engineers of the company. 
These different commissions each work 
independently on their own section of the 
project, and together in harmonizing and 
coordinizing their several plans. No one 
feature has a value of its own, as every 
part must work for the good of the 


whole. This is certainly a broad-gauged 
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method of procedure, as ‘the road thus 
secures the services of engineers who have 
all had wide experience in work of a some- 
what similar character. Moreover, by 
employing outside engineers to take care 
of this improvement, the work of the 
company’s engineers at other points will 
not be interfered with. The public is 
therefore sure of not only ‘the best con- 
struction throughout, but of the prompt 
prosecution of the work and a minimum 
of delay in the completion of this much- 
needed terminal. 





INTERFERENCE WITH STREET RAIL- 
WAY TRAFFIC. 


Just at this time, when the public has 
experienced some of the inconveniences 
caused by the effects 


weather upon our transportation systems 


of exceptional 


in New York and elsewhere, it is well to 
call attention to one serious cause of 
trouble and delay. 

In his reply to Mayor Low’s enquiry, 
asking what could be done to ameliorate 
the unfortunate conditions now existing 
in New York, President Herbert H. 
Vreeland spoke of the troubles caused by 
trucks and other vehicles blockading the 


‘tracks of the Metropolitan Street Railway 


Company. In his report to the trans- 
portation committee of Chicago, Mr. 
Bion J. Arnold speaks of the same matter. 
This cause of delay is beyond the control 
of the railway companies, and in justice 
to them, it should be borne in mind 
whenever the question of better service is 
This interference be- 


comes more troublesome every day. While 


under discussion. 


the railway companies do not own the 
streets, the convenience of the public re- 
quires that the street cars be given the 
This 
matter deserves the immediate attention 


right of way whenever possible. 
of the city officials. If the present regu- 
lations of street traffic are adequate, those 
in authority should see to it that they are 
enforced. If they are not adequate, the 
sooner the matter is taken up by those in 
authority and suitable regulations en- 
forced, the better. 

It is comforting to think that when the 
slow-moving horse is entirely displaced 
by the automobile, much of this delay 
will be avoided. 
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SPEED REGULATION OF INDUCTION 
MOTORS. 


The simple induction motor is essen- 
tially a constant-speed machine. This 
feature of its operation has many times 
been urged against its use for many 
applications. 

Means of varying speed have been 
known, but while these were very effec- 
tive they brought in objectionable feat- 
Since the speed depends upon the 
frequency, it of course could be varied by 


ures. 


variation in the frequency. This method 
is not generally applicable, requiring as 
it does as many generators as there are 
changes in speed. By using two motors 
and combining these in cascade or con- 
catenation several speeds can be obtained, 
but the efficiency of the system is poor 
and the need for installing two motors is 
objectionable. 

Where but two or three changes in 
speed are called for, these can be secured 
efficiently by winding the motors so as to 
allow for a change in the number of poles. 
The changes are in steps and not gradual. 

The most generally applicable method 
of varying the speed of induction motors 
has been rheostatic control. By inducing 
non-inductive resistance into the second- 
ary of the motors the speed can be varied 
at will and the available turning effort 
of the motor is not decreased. Thi: 
method is unfortunately very inefficient, as 
the total energy absorbed by the rheostat 
is wasted and this varies proportionately 
to the reduction in speed. For intermit- 
tent work, however, and for starting 
motors under load, the method has found 
a wide use. 

Recently, a number of foreign papers 
have described a new means for securing 
this desirable speed variation without in- 
volving the objections pointed out above. 
If we reduce the current in the secondary 
by means of a _ counter-electromotive 
force instead of by the non-induction re- 
resistance just described, the speed of the 
motor can be reduced accordingly. At 
first thought, there would seem to be 
considerable difficulty in doing this, 
since the frequency of the currents in the 
secondary is a variable quantity, depend- 
ing upon the slip, and is different from 
that of the currents in the primary. 
Nevertheless, this is not difficult to do. 
By adding a commutator to the second- 
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ary and properly placing brushes upon 
this, the counter-electromotive force may 
be suitably introduced. “The most con- 
venient way of doing this is to connect the 
brushes to the secondary of a suitable 
transformer, the primary of which is con- 
nected to the power circuit. By using any 
of the well-known types of regulating 
transformer, this counter-electromotive 
force may be varied in amount and in 
direction. If it opposes’ the flow of cur- 
rent in the secondary, the speed of the 
motor will be correspondingly reduced. 
If, on the other hand, this electromotive 
force assists the flow of current the motor 


may be run above synchronism. In this 


method, the power which would be dis- 
sipated as heat in the rheostatic control 
is pumped back into the circuit, so that 
the efficiency of the system is lowered 
only by the transformer losses. 

This arrangement is applicable with 
either the primary or the secondary as 
the revolving part. In addition to the 
speed regulation secured, this system en- 
ables one to compensate for the phase 
displacement of the primary current by 
the method described by Heyland and 
others. This is accomplished by shifting 
the position of the brushes on the com- 
mutator. One of ‘the difficulties pre- 
sented by this system is that of overcom- 
ing sparking, but doubtless this can be 
done. 

It is worthy of note that the latest de- 
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velopments of the induction motor, 
namely, those of improving the power 
factor and securing variable speed, have 
been secured by adding a commutator. 
The absence of the commutator on induc- 
tion motors has heretofore been urged as 
one of the chief advantages of this type 


of motor. 
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7 THE BERLINER DECISION. 

The Circuit Court of Appeals for the 
First District has affirmed the decree of 
the lower court, declaring the National 





Telephone Manufacturing Company non- 
infringing of the Berliner patent in its 
manufacture of carbon transmitters. 

Covering this point and also the 
validity of Berliner’s patents the text of 
the decision is as follows: “We also find 
that the two claims of the Berliner patent 
in suit, although upon their face open to 
the objection of excessive breadth, may 
be sustained when read in connection 
with the specification provided they are 
limited to metallic electrodes, and that, 
when so limited, the defendant’s trans- 
mitters do not infringe.” 

This apparently leaves the matter in 
the same condition as it stood after J udge 
Brown’s decision of February 27, 1901, 
with the exception, as above stated, which 
sustains the validity of Berliner’s claims 
respecting a transmitter with metallic 
electrodes. 
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AN ENGINEER’S IDEAS ON TECHNICAL 
EDUCATION. 


Mr. James Swinburne, in his inaugural 
address, delivered at a recent meeting of 
the British Institution of Electrical En- 
gineers, took for his theme, “The Con- 
sideration of Some Limits in Heavy Elec- 
trical Engineering.” The paper was ably 
prepared, and contains some valuable 
suggestions to electrical engineers. It is 
well worthy of careful reading. 

Mr. Swinburne is a practical engineer, 
but he is at the same time an accom- 
plished scientist. For this reason his 
views on technical education are of great 
value. His ideas are well in accord with 
the present trend in technical instruction, 
and are therefore encouraging ‘to those en- 
gaged in tnis work. He holds that the 
first necessity is a thorough scientific 
Following this, the 
engineering student must, of necessity, 
specialize somewhat, but his 
must be broad enough to keep him in 
touch with all branches of electrical ap- 


grounding in theory. 


training 


plication. The following gives Mr. Swin- 
burne’s idea of the ground which must 
now be covered by the electrical engineer: 
“We must understand dynamos as before 
and measuring instruments, but we must 
also understand steam engines, gas en- 
gines, fuel questions, financial matters, 
parliamentary matters, tramway matters, 
railway engineering, and, very soon, rail- 


way management.” 











SOME LIMITS IN HEAVY ELECTRICAL 
ENGINEERING. 


PROBLEMS FOR THE ELECTRICAL 
ENGINEER. 


In his inaugural address before the 
British Institution of Electrical Engi- 
neers Mr. James Swinburne considered 
some of the problems which are now con- 
fronting the electrical engineer. The 
science has been progressing so rapidly 
that it is well to look over the many 
branches of this great and diverse in- 
dustry and see what obstacles are now op- 
posing us, and what are likely to oppose 
us shortly, and whether the obstacles are 
insuperable or not. The exactness of 
electrical calculation and measurement 
has leavened steam engineers and other 
manufacturers with whom they have to 
work; but this fact should enlarge our 
mental view and move our horizon, 


We must not say that because we can buy 
efficient dynamos we need no technical 
knowledge. We must understand dyna- 
mos as before, but we must also under- 
stand steam engines, gas engines, fuel 
questions, financial matters, parliamentary 
matters, tramway matters, railway engi- 
neering and, very soon, railway manage- 
ment. No one man can be a complete 
electrical engineer, but each of us ought 
to know one subject well and a large 
number of allied subjects fairly well. 

As a basis of technical knowledge we 
must have a fairly all-around knowledge 
of theoretical physics and chemistry. 
Science is unfortunately split into two 
parts, wrongly called theory and practice. 
This split is less in electrical engineering 
that in any other, but we should aim to 
heal it entirely. 

After this introduction the author took 
up at length some of the problems which 


are now attracting attention. The ques- 
tion of utilizing the power of tides was 
discussed critically, and it was shown to 
be impracticable. The development of 
water power was then considered. As a 
rule a water power is not where it is 
wanted industrially, so that a water power 
can not command the same price as steam 
or gas. The idea in starting many of the 
water-power stations was that works 
which needed power would come to settle 
near. As a matter of fact, the cost of 
power is a much smaller item in most 
industries than is generally supposed, and 
it does not pay to start works in an other- 
wise not perfectly suitable locality simply 
for the sake of the cheap water power. A 
blast furnace is more valuable than a 
water power. 

For many years it has been the dream 
of the electrochemist to develop electrical 
energy direct from coal. In a successful 
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solution of this problem carbon must be in 
contact with an electrolyte, and that elec- 
trolyte must either be in contact with a 
second electrolyte which wets the second 
electrode, or must itself be in contact with 
that electrode. This second electrode 
must almost certainly be metal, as carbon 
is the only non-metallic conductor. The 
electrolyte in contact with the carbon 
must be a salt of carbon, or must contain 
a salt of carbon. But carbon is never a 
radical by itself, and therefore never 
forms ions. The carbon cell thus seems 
impossible. 

Methods of improving the efficiency of 
steam engines were then taken up. The 
primary question in all heat motors is, 
What temperature range is available? 
The upper limit in the engine is about 
473 degrees absolute for saturated steam, 
and about 600 degrees when superheated. 
Superheating would add but little did it 
not prevent cylinder condensation. Al- 
though we can not hope to raise the upper 
limit much, the lower limit can be made 
still lower by using other fluids. The 
value of this method is questioned. The 
steam turbine is under the same limit as 
regards temperature as is the steam en- 
gine. The desirability of some form of 
heat storage was pointed out for use in 
connection with stations having small 
load factors. 

Taking up next the gas engine, the 
author stated that combustion need not 
be internal, and perhaps will not be in- 
ternal in the future. The simplest ideal 
form is a machine that pumps a small 
volume of air under a high pressure into 
a furnace, and draws out a large volume 
of gases at the same pressure and a very 
high temperature. The limits of the gas 
engine are essentially constructive, and 
the difficulties in the way of large gas 
engines are enormous. In spite of this 
the large gas engine seems likely to oust 
the steam engine during the next few 
years. The difficulties of compounding 
a gas engine are great, but these must 
be overcome. 

Passing next to the construction of elec- 
trical machinery, the author thinks that 
we have already reached the practical 
limit in dynamo design. We are not 
likely to secure a better quality of iron 
nor a better conductor than copper, nor 
a better insulator than mica. Some im- 
provement might be made as regards 
speed, and a vernier type of machine was 


described in which the field was made to— 


rotate at a high velocity due to the 
peculiar construction. There is little 
room for improvement in alternating 
transformers, 
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The secondary battery was next taken 

up. This has found its greatest applica- 
tion in connection with light and power 
stations, but the battery has for a long 
time been on the border of success for 
traction work. The case of the storage 
battery is a very peculiar one, as we are 
practically limited to lead and sulphuric 
acid in acid cells. The chief difficulty 
in alkaline cells is the lack of insoluble 
electrodes and insoluble coatings. 
_ Wires and cables can hardly be im- 
proved so far as the conductor is con- 
cerned, but there is great room for im- 
provement in the insulation. Engineers 
do not know whether rubber is better than 
paper, nor can they tell what any particu- 
lar make of cable would be like after ten 
years’ use. They do not even know how 
to test a cable. 

There is little to be said on the subject 
of static condensers, but an electromag- 
netic alternating condenser was described. 
This consists of a ring-shaped electromag- 
net, in the gap of which a copper or alum- 
inum conductor is free to move. 

The inefficiency of our present light- 
producing apparatus was discussed. There 
is no thermodynamic reason why elec- 
trical energy should not be converted di- 
rectly into radiation of any wave-length 
without loss. The author did not know 
that there was any molecular impossi- 
bility. It may be done, but we have not 
yet hit upon the way of doing it. The 
physics of the electric arc has not received 
much systematic attention. The method 
of conduction in the arc is little under- 
stood, and it deserves more study than it 
has yet received. 

Passing to the construction of the in- 
candescent lamp, the author stated that 
this simple hot carbon wire in a bulb in- 
volves the most extraordinary physical 
complexities. The incandescent lamp is 
a simple hot-body radiator. The limit 
of efficiency depends chiefly on the tem- 
perature of the carbon. The sensitive- 
ness of the carbon lamp to pressure limits 
the practical variations of the pressure of 
supply, and this costs us very heavily in 
mains. A ballast similar to that used in 
the Nernst lamp might here be applied 
with good success. No other material has 
yet been found which promises to replace 
carbon. 

Electric heating is purely a financial 
problem, except in applications of the 
electric furnace, where very high tem- 
peratures are necessary. 

It is almost absurd to begin to con- 
sider the limits of the use of electric 
transmission on railways. The future of 
electric railways, electric tramways and 
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automobiles is rather a matter of vague 
conjecture and picturesque prophecy. We 
are very much handicapped by the want of 
a suitable variable speed gear for large 
powers. For short lines series parallel 
control is satisfactory. Other systems 
have ‘been proposed for long lines, but 
none, as yet, has demonstrated its effec- 
tiveness. The experiments at Zossen 
seem to show that there will be no trouble 
in collecting large currents at high speeds. 

It is very difficult to set the limits of 
the application of electrolysis. Aithough 
many processes in use meet with great 
success, these are held to be incidental. 
Electrolytic processes have been much re- 
tarded in Great Britain by the lack of 
capital. Physical chemistry needs more 
study, as it is too commonly avoided by 
physicists and chemists. 
ee 
Northwestern Electrical Association. 

The programme for the convention of 
the Northwestern Electrical Association, 
which opened Wednesday morning, Janu- 
ary 21, at the Hotel Pfister, Milwaukee, 
Wis., was of great practical value and in- 
terest. The schedule of papers follows: 
“Testing Department of the Central Sta- 
tion,” Professor G. D. Shepardson, Min- 
nesota; “Metal Preservation,” Professor 
A. H. Sabin, New York; “Rates and 
Methods of Charging,” J. W. Shuster, 
Wisconsin; “Automatic Voltage Regula- 
tion,’ H. C. Wirt, New York; “Associa- 
tion History,” Thomas R. Mercein, Mil- 
waukee. Other papers were presented and 
discussed and an illustrated lecture on 
“Light and Modern Illumination” was 
tendered by W. D. Ryan, of Chicago. The 
usual theatre party and annual banquet 
were held, the gathering being one of the 
most enjoyable which this progressive or- 
ganization has held. 

So 
Water Powers of Europe and the 
United States, 

At a recent meeting of the Frankfort 
Congress of German Naturalists and Doc- 
tors, Herr A. Gradenwitz gave an estimate 
of the water powers now being utilized and 
available for the civilized world. In Ger- 
many and Austria about 180,000 horse- 
power is being used, and in Switzerland 
160,000 horse-power is in use. Sweden 
has developed 200,000 horse-power, and 
in the United States 400,000 horse-power 
has been utilized. The power available 
from the mountainous districts of Ger- 
many, Austria, Switzerland and Italy is 
about 10,000,000. France has about the 
same available power. In the United 
States, Niagara alone can furnish 10,- 
000,000 horse-power. 
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Electrically Operated Rolling-Lift Bridges. 


HE steel rolling-lift bridges—most 
T of them electrically operated— 
which have lately been constructed 

at Chicago, Cleveland, Boston and other 
American cities, although constituting a 
distinctly unique type of movable bridge, 
are to a certain extent the outgrowth of 
the bascule bridges of medizval times. 
The development of the hinged bascule 
bridge continued, to a certain extent, 
during later years, as indicated by the 
construction in 1869 of the Knipplesbro 


pt 





By Waldon Faweett. 


lus needed for its development was found 
in the difficult problem that confronted 
the engineers of the Metropolitan West 
Side Elevated Railroad, of Chicago, in 
its effort to carry the traffic of its four 
tracks across the Chicago River so as to 
enter the business centre of the western 
metropolis. Conditions rendered it im- 
practicable to construct a swing bridge of 
the ordinary pattern, and finally, after ex- 
haustive experiment, the railroad company 
submitted the problem to Civil Engineer 


v 


the sides of the navigable channel, and 
no centre-pier support is necessary. When 
opened for the passage of vessels such a 
bridge naturally acts as a barrier, closing 
the roadway and thus absolutely prevent- 
ing many of the serious accidents which 
have heretofore attended the operation of 
movable bridges. The electrical oper- 
ation of the bridges also obviates much 
of the delay that was incurred under the 
old system of operation. The largest 
bridges of the rolling-lift type are; as a 
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bascule bridge at Copenhagen, Denmark, 
which took rank as the largest bascule 
bridge constructed up to that time. The 
bridge was thirty-one feet in width and 
composed of two movable leaves, operated 
by hydraulic power. 

The rolling-lift bridge of the type made 
familiar during the past. few years is an 
evolution of the past decade. The stimu- 
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FENDERS, 100 FHET. 


William Scherzer, who invented the roll- 
ing-lift bridge which ultimately solved 
the difficulty and has proven so successful 
that it has lately had the most extensive 
adoption for spanning waterways of 
moderate width in all parts of the 
country. 

The movable parts of the rolling-lift 
bridge are supported by piers placed upon 


OVER THE CuyAHOGA River, CLEVELAND, OHIO—CLEAR CHANNEL BETWEEN PROTECTION 


rule, opened or closed in less than thirty 
seconds, and receive highway or railroad 
traffic in less than one minute from the 
time the bridge begins to close. 

It has been found possible to carry 
across a navigable canal or river prac- 
tically any desired number of contiguous 
railroad tracks by constructing single or 
double-track rolling-lift bridges, and so 
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placing them side by side that they may 
be coupled together when it is desired to 
operate them as one bridge, or each bridge 
may be equipped for operation singly. 
The arrangement of the bridges, side by 
side, has another advantage in that in the 
event of an accident to the operating ma- 
chinery of any one bridge a passageway 
for trains is always afforded by the re- 
maining bridges. ‘ 

A number of rolling-lift bridges which 
have been constructed of late years have 
been so counterweighted that the centre 
of gravity falls in the centre of the roll- 
ing segment. Thus in order to move the 
bridge it is but necessary to overcome the 
resistance due to friction, which in the 
case of a large roller and perfectly level 
track is very small. To contribute to the 
rapidity of the operation of the bridge 
and ensure the safety of the movable 
parts in the event of accident to the oper- 
ating machinery, the movable leaves are 
so counterweighted that they are at rest 
when opened at an inclination of forty 
degrees. By reason of this arrangement 
it is only necessary to withdraw the locks 
in order that the leaves may, without the 
application of any power whatever, roll 
back and upward from _the horizontal 
positions which they occupy when closed. 
Thus the dead weight assists in opening 
the bridge and also in closing it when it 
has been fully opened. 

However, one of the main advantages 
accruing from this ingenious arrangement 
of the counterweight is found in the in- 
surance of the absolute safety of the 
movable parts of the bridge in the event of 
failure of any part of the operating ma- 
chinery. No matter what may be the posi- 
tions of the movable parts when such an 
accident occurs, they can not fall 
and strike with violence; at worst, 
*they can only roll downward to 
nearly the horizontal position which 
they occupv when closed and then 
roll back again until they finally 
come to a pdsition of rest at the angle of 
forty-degrees: Many rolling-lift bridges 
are designed with only one movable leaf 
or span where the channel to be’ bridged 
does not exceed 200 feet in width. 

The consumption of electric power in 
the operation of a rolling-lift bridge is 
very moderate, because of the fact that 
the movable spans are perfectly counter- 
balanced and roll or rock with every little 
friction in opening or closing. The mov- 
able spans of even the largest rolling-lift 
structures respond and acquire a mo- 
mentum so rapidly that the current is 
usually turned into the motors for less 
than twenty seconds for the complete oper- 
ation of opening and closing the bridge. 
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A very interesting exemplification of 
the possibilities of electrical operation of 
rolling-lift bridges is afforded by esti- 
mates recently prepared covering the pro- 
posed operation of a rolling-lift structure 
on the site of the present Rush street 
bridge in Chicago—the most active mov- 
able bridge in the world—which is 
opened and closed an average of over forty 
times each twenty-four hours. The plans 
for a rolling-lift bridge on this site con- 
template the installation of a fifty-horse- 
power motor on each side of the river for 
operation. The engineers estimate that 
one operation of opening and closing 
would require an average of 2,000 horse- 
power-seconds or 22.2 horse-power-hours 
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the consumption being too small to be 
considered. 

An idea of the installations of electrical 
machinery made in connection with roll- 
ing-lift bridges may be gained from a 
brief résumé of the distinguishing char- 
acteristics of several representative struc- 
tures. The North Halsted street rolling- 
lift bridge in Chicago, which has a clear 
span between pier projections of 110 feet 
and 707 tons of moving weight, is oper- 


ated by one fifty-horse-power motor. As 
a matter of contrast it may be noted that 
the direct-lifting bridge at South Hal- 
sted street with a movable span of 130 
feet and 600 tons moving weight requires 
two seventy-horse-power motors. The six- 
track rolling-lift bridge at the south ter- 
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for forty operations. Basing the esti- 
mate on an expense for electricity of three 
cents per horse-power-hour the cost would 
be sixty-seven cents a day, $20 per month 
or $173 for the season of navigation, 
which ordinarily comprises 260 days a 
year. 

One of the most convincing testimonials 
as to the success of the electrical opera- 
tion of rolling-lift bridges is found in the 
record of the four-track Metropolitan 
West Side Elevated Railroad bridge at 
Chicago. Fully 1,200 trains cross this 
bridge daily, but the structure has, of 
itself, caused no delays to trains since it 
was placed in operation in 1895. The 
bridge is operated by motors using the 
current with which the trains are oper- 
ated, and the railroad company states 
that it makes no allowance of cost for 
motive power for operating the bridge, 


minal station, Boston, is composed of 
three double-track bridges, each of which 
is operated by a fifty-horse-power electric 
motor. 
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The British Institution of Electrical 
Engineers has planned to visit Italy early 
this year. The partv will leave London 
April 2, and will reach Como on the fol- 
lowing day. Visits will be made to Valtel- 
lina electric railway and power-house at 
Morbegno, and to the tomb of Volta, which 
is about two miles from Como. From 
here the party will travel to Milan, on the 
Varese and the Milan-Varese electric rail- 
way, visiting the works of Messrs. Tosi, 
at Legnano, on the way. Visits will be 
made to the Paderno power-house, the 
works of Pirelli, and of Riva Monneret, to 
the technical high school, and to power 
stations in Milan. The party will also 
visit the power-houses at Vizzola and 
bs aera Arrangements have been 
made for securing cheap trans tion 
and hotel rates. . et 
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RAILROAD CAR BRAKING—V. 
BY R. A. PARKE. 
(Concluded.) 

It would be a serious oversight to dis- 
miss this subject of truck-brake gear con- 
struction without mentioning the per- 
nicious brake-beam release spring. The 
custom of hanging brake beams from the 
end timbers of passenger-car trucks has 
been attended—in the many cases where 
the inclination of the hanger links is in- 
sufficient to cause the brake beams to fall 
away from the wheels by gravity—by the 
necessary use of springs to ensure clear- 
ance between shoe brakes and wheels 
when the brakes are not applied. The 
loss of brake-shoe pressure from the use 
of such springs might, of course, be 
readily compensated by increasing the 
braking force correspondingly if such 
loss could be determined. But these 
springs vary to such an extent, even when 
made apparently alike and applied in the 
same way, that allowance for their influ- 
ence is well nigh impossible. Springs, so 
applied to trucks that they should keep 
the shoes uniformly away from the wheels, 
are found to operate so unevenly that— 
to prevent the brake shoe at one end of a 
beam from dragging upon the wheel—that 
at the other end must be permitted to 
stand off so far from its wheel that ex- 
cessive travel of the brake-cylinder piston 
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shoe material cause them to wear un- 
evenly so that a new shoe at one end of 
the brake beam is often accompanied by a 
considerably worn shoe at the other end, 
and adjustment of clearance that will 
avoid excessive piston travel at the brake 
cylinder is impossible. The impos- 
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delivered through a reducing valve into 
‘the “main reservoir” for brake operation, 
at the desired pressure, where it is 
handled in the ordinary manner. In such 
a system a single air compressor of large 
capacity and high efficiency compresses 





sibility of adequately measuring and 
providing braking force for the re- 
sistance of these springs, added to 
the loss of efficiency from excessive 
piston travel or the alternative trou- 
ble from dragging brakes, renders 
the brake-beam release spring one 
of the most serious evils of modern 
brake practice. By the use of inside- 
hung brake beams, where sufficient 
inclination of the hanger links en- 
sures brake-shoe clearance through 
the action of gravity, both the ex- 
pense and trouble due to the release 
springs are avoided. 

To enter into the detail of the 
air-brake apparatus employed to 
furnish the braking force, in a 
paper of this character, would un- 
duly extend it and would also be a 
work of supererogation. The com- 
pressed air supply generally implies 
a suitable compressor upon the 
car, or, if. operated in trains, 





one or more upon each train. Stor- 
age of the compressed air in suffi- 
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‘is necessary to apply the brakes, whereby 
the air pressure in the brake cylinder is 
reduced and the efficiency of the brakes 
correspondingly impaired. Even if these 
springs were so constructed and applied 
that they exert a uniform influence upon 
the brake beams, the inequalities of brake- 


cient quantity has, however, been sat- 
isfactorily accomplished in some cases 
and possesses certain advantages. The 
air is usually stored at a comparatively 
high pressure (generally 150 pounds) in 
large reservoirs secured beneath the car, 
or in any other convenient place. It is 
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the air at a station where it is stored and 
charged into the car storage reservoirs 
from time to time. The advantages lie in 
avoiding the cost of installing and main- 
taining compressors upon all the cars, and 
in cheapness of operation. The disad- 
vantages consist of the bulkiness of the 
storage reservoirs and the time required 
to stop and charge them, and also the 
limited distance that may be traversed in 
the intervals. Where the air is com- 
pressed upon the car, the compressor 
must be accessibly constructed and placed 
upon the car, and supplied with clean, 
dry air. It may be operated by steam, by 
a separate electric motor, or by the car 
motor, through suitable connection with 
the car axle, as circumstances render it 
expedient. Its operations should be so 
controlled by a governor that it shall 
cease whenever the maximum storage 
pressure has been attained in the main 
reservoir, and shall be renewed when oper- 
tion of the brakes has reduced the storage 
pressure to the inferior limit. 

Upon the motorman’s operating valve, 
the satisfactory operation of the brake 
system in large measure depends. It 
must not only present the means of ac- 
curately gauging the force of brake appli- 
cation and of promptly releasing the 
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brakes, but must also define ‘with pre- 
cision the pressure of the air with which 
the auxiliary reservoirs are charged, to 
ensure the full efficiency of braking with- 
out exceeding it to the injury of wheels 
and detriment of efficiency, while at the 
same time, it must provide a superior 
pressure, that may vary considerably 
under different conditions, in the main 
storage reservoir, to ensure prompt re- 
lease of the brakes and restoration of 
pressure in the auxiliary reservoirs with- 
out any variation of the working pressure 
in the latter—an exacting combination of 
conditions, not easy of realization, but of 
capital importance. 

Of the apparatus for the immediate 
application of the brakes to the wheels 
sufficient has already been said, it having 
been indicated that, in the single case 
where the unit invariably consists of a 
single car, simply an air cylinder in com- 
munication with the motorman’s valve 


meets all the requirements, while the con-_ 


ditions of every other case justify nothing 
short of the efficiency of the quick-acting 
automatic apparatus, and, where char- 
acterized by high speeds and frequent 
stops, the superior efficiency of the high- 
speed brake is essential to high efficiency 
of service. 

The application of other forms of power 
than comovressed air to brake service has 
been practically limited to the vacuum 
and electricity. The limited pressure and 
bulky apparatus have restricted the use of 
the vacuum to comparatively light 
vehicles, and it is fast becoming a mere 
historical feature of the development of 
the art of braking. Electricity has been 
experimentally applied in various forms 
of apparatus, but has only recently become 
recognized as a means of promising 
utility in practical braking. The sim- 
plicity of employing the back torque of 
the car motors of electric railroads for, 
retarding purposes has appeared very at- 
tractive to those unacquainted with the 
objection to dependence upon that means 
alone. In combination with other means 
of retardation, so that excessive heating 
may be avoided, this means of braking 
cars has been used with some practical 
success. But the application of electricity 
to the purpose of: braking that appears to 
overshadow all others is that of the mag- 
netic brake, which embodies such novel 
applications of old devices with results 
so phenomenal that the use of electricity 
as the source of braking force in electric 
railroad service at once occupies an inter- 
esting position with a very promising 
future. 

The magnetic brake forms part of a 
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combined braking and car-heating sys- 
tem, in the latter of which the diverters 
of the ordinary car-starting apparatus are 
so also used as resistances for grading the 
current employed for braking purposes 
that they serve to heat the car. This part 
of the system is itself of such interest 
that, while it is a separate purpose, a brief 
description is excusable. 

It appears to be a well-established fact 
that the heating effect due to the use of 
the diverters in starting is not alone suf- 
ficient for the practical purpose of heat- 
ing the car under the usual varying con- 
ditions of service; but when, in addition, 
the heating effect of braking is also di- 
verted to that purpose, the heat supply 
is abundant. Two systems of diverters 
are therefore used, one beneath the car, 
radiating the heat into the external at- 
mosphere, and the other suitably arranged 
within the car for heating purposes. The 
two systems may be so combined, accord- 
ing to the temperature and weather, that 
any desired portion of the generated heat, 
from none of it to all of it, may be em- 
ployed for heating the car, and any re- 








Fig. 4.—MAGNETIC BRAKE. 


maining heat is dissipated. The heat 
supply is, of course, intermittent, but the 
heaters are so constructed that they 
readily absorb the heat as generated and 
gradually and continuously supply it to 
the car for uniform heating. In this 
manner the cost of the trolley current, 
ordinarily required for heating purposes 
—an item of no mean proportions—is en- 
tirely obviated. 

The brake apparatus itself consists of 
a combination of a track brake with the 
ordinary wheel brake. Track brakes have 
long been known and variously proposed 
for practical use, but no satisfactory ap- 
plication of these devices appears to have 
been made. The track brake consists of 
a system of brake shoes, arranged beneath 
the car, directly over the rails, which may 
be forced down upon the rails to produce 
the retarding friction. There are several 
serious obstacles to the attainment of sat- 
isfactory efficiency from this method of 
retardation. In the first place, as the 
weight of the car must be lifted off from 
the wheels and transferred to the track 
brake shoes, it is obvious that the shoes 
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must be so formed that they will guide 
the ear upon the rails as safely and surely 
as do the wheels. This appears to be im- 
practicable, and, where the track brake 
has been employed, only so much of the 
weight of the car is transferred to the 
brake shoes that there still rests upon the 
wheels sufficient weight to enable them to 
guide the car securely. Thus only a por- 
tion of the weight of the car is available 
for rail friction. 

Again, it is manifest that the friction 
of the track brake shoes is of the same 
dynamic character as that of the brake 
shoes upon wheels, which varies inversely 
with the speed, and is very much inferior 
to the static friction of the rotating 
wheels upon the rails, which is the meas- 
ure of the available friction of brake shoes 
upon the wheels. While it is undoubtedly 
true that the large area of contact between 
the rails and track brake shoes that mav 
be employed results in a track-brake fric- 
tion which is much superior to that of the 
sliding wheels (provided the entire weight 
is transferred to the track brake shoes), 
it is doubtful if the conditions permit the 
realization of as high a coefficient of fric- 
tion where brake shoes rub upon the track 
as where they are applied with the same 
force to the wheels, and it is certain that 
a track brake of any construction, work- 
ing upon this principle, is much inferior 
to an efficient wheel brake of the “high- 
speed” type. The combination of a track 
brake of this kind with a wheel brake is 
merely an added intricacy, as the effi- 
ciency of the track brake is entirely at the 
expense of the wheel brake in robbing the 
latter of the rail friction upon which its 
effectiveness depends. For these reasons, 
and for the additional one of constructive 
complication and cost, no practical ap- 
plication of the track brake has ever been 
made, ‘within the knowledge of the 
writer, except in certain cases of street 
railroads with exceptionally heavy grades, 
where an independent track-brake system 
has been installed for emergency use only, 
in the event that the wheel-brake system 
should become disabled. 

But the magnetic brake introduces an 
entirely new element, through which the 
track brake does not interfere with the 
efficiency of the wheel brake, but both adds 
to its normal retardation and provides the 
operating brake force. The track brake- 
shoe is placed between the two pairs of 
wheels, and, instead of being forced upon 
the rails through an effort from the car, 
is drawn to the rails by an electromagnet 
suspended from the car, thereby not 
merely adding its friction to the unim- 
paired friction of the wheel brake, but 
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also actually increases the rail pressure 
of the wheels to the extent that the sup- 
porting springs for the track shoes and 
magnets are in tension through the de- 
scent of the track shoes to the rails. The 
construction will be better understood by 
reference to the illustration in Fig. 4. 

In Fig. 4 the magnetic brake apparatus 
is shown as applied to a four-wheeled, 
swiveling truck, the parts of which are in 
dotted lines more readily to distinguish 
the brake apparatus. The electromagnet 
a, dividing the track brake shoe } into 
two narts, is secured by pits to the two 
push rods ¢c, and suspended at a proper 
distance above the rails by the adjustable 
springs h. The push rods are secured by 
pins to the lower ends of the brake lever 
d, which are connected at their upper 
ends by the adjustable rod g, and at an 
intermediate point are pivoted to the 
brake-shoe holders, and the hanger links 
f, suspended from the truck frame. The 
push rods c are telescopic, as shown in the 
sectional view of the one at the left, so 
that a movement of the track shoe toward 
the right relative to the truck frame 
causes the wheel brake shoe at the right 
to be applied to the wheel and the con- 
nection g to be moved to the left, thereby 
applying the wheel brake shoe at the left, 
the stop i preventing the lower end of the 
brake lever at the left from following the 
track brake shoe. A relative movement 
of the track brake shoe to the left is ob- 
viously accompanied by application of the 
wheel brake shoes through corresponding 
movement of the parts in the reverse 
order. 

The brake-controlling device may be 
incorporated in the running controller or 
may be a separate device, placed by its 
side and operatively interlocked with it, 
so that neither can, through carelessness, 
be caused to interfere with the operation 
of the other. In the operation of the ap- 
paratus, the current is supplied by the 
motors, running in multiple as gener- 
ators, and is divided between the electro- 
magnets and the diverter combination, in 
such ratio as to cause the track brake 
shoes to be drawn upon the rails with a 
force proportionate to the braking re- 
quirements. The frictional resistance of 
the rails to the motion of the track shoes 
causes the wheel brakes to be applied with 
corresponding force. Thus, to the ordi- 
nary retardation of the wheel brakes 1s 
added that of the track brake and also 
the back torque of the motors, which, 
however, is practically limited to com- 
pensation for the rotative energy of the 
motor and the car wheels. The force of 
application depends primarily upon the 
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current and upon the electromagnets 
operating the brake shoes. The attractive 
force of the rails upon the magnets iz 
under the control of the motorman up to 


a limit of about 150 pounds per square 


inch of brake-shoe surface in contact with 
the rails. The strength of the magnet is 
limited by the sectional area of the rail, 
acting as armature, and where the weight 
of the car makes a magnet of greater 
strength desirable, the track shoe is di- 
vided into three parts instead of two, and 
wound to form a three-pole magnet, or 
two electromagnets with one common 
pole. 

The friction of the track brake shoe 
may also be adjusted to some extent 
through the angular inclination of the 
push rods c, by which some of the weight 
of the car may be thrown upon the track 
shoes, the levers d being correspondingly 
adjusted to reduce the wheel brake-shoe 
pressure in proportion as the weight is 
transferred tu the track shoe. It will be 
observed also that the brake shoes are 
hung at the inside of the wheels so that 
the hanger links may have an angular 
inclination to correspond with the trans- 
fer of weight from the rear to the for- 
ward pair of wheels through the influence 
of the retarding forces. 

The incidental features of the mag- 
netic brake are also of interest and great 
value. The current declines with the 
speed during a stop, thereby offsetting 
the increased coefficient of friction at the 
lower speeds. Tn bad weather, when the 
condition of the rails is liable to be ac- 
companied by wheels sliding, the braking 
force operating the wheel brake is corre- 
spondingly reduced so that the force of 
application of the wheel brakes is auto- 
matically proportioned to the rail friction 
which rotates the wheels. But, in addi- 
tion to this valuable feature, if by chance 
the wheels should slide upon the rails, the 
interruption of wheel rotation is accom- 
panied by the extinguishment of the 
track-magnet current, through which the 
pressure of the brake shoes upon the wheel 
is instantly relaxed and rotation of the 
wheels is resumed without injury or 
serious loss of time. 

In operation, the efficiency of the mag- 
netic brake under the various conditions 
of service is phenomenal and far exceeds 
that of any other braking system for the 
retardation of trains, which, combined 
with the commercial advantage of dis- 
pensing with the use of trolley current or 
any other means of heating cars, seems 
to assure it a leading position in electric 
railroad operation of the future. 
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The Variation of Potential Along a 
Wire Transmitting Electric Waves. 


A recent article in a scientific contem- 
porary gives an interesting account of a 
series of experiments conducted by Mr. 
C. A. Chant. After a brief résumé of 
previous work along this line, the author 
takes up his own researches. While en- 
gaged in work at the Jefferson Physical 
Laboratory, Harvard University, during 
the session of 1900-1901, it was noticed 
that an electrical disturbance about a wire 
parallel to the wings of a magnetic de- 
tector exerted a strong influence on the 
detector. This suggested the possibility 
of conveniently exploring the field along 
the wire by shortening the wings of the 
detector and then placing it close to the 
wire at various points in its length. The 
experiment was tried, but the demagneti- 
zation of the detector was small. How- 
ever, on removing one wing, and placing 
the other near the wire, the effect was 
much greater and easily measurable. The 
action with one wing is not the same as 
two, as in this case the effect is greatest 
at a current node, the reverse being true 
when two wings are employed. The ex- 
planation given is that the portion of the 
wire just beside the wing acts with the 
latter as a miniature condenser, and when 
there is a maximum variation of potential 
in the element of wire there will also be 
a@ maximum variation in the detector 
wing, which will cause currents to surge 
back and forth and so demagnetize the 
iron core. The magnetic detector was 
made of twenty pieces of iron, 0.14 milli- 
metre in diameter and one centimetre 
long, insulated from each other by par- 
affin and wound over with ninety turns 
of fine insulated wire. Various kinds of 
oscillators were used. To examine any 
portion of the*wire, the detector was mag- 
netized and moved along the line to the 
required place. Sparks were made to pass 
at an oscillator for a certain length of 
time. The detector was then moved and 
examined by a magnetometer. The re- 
sults of these experiments are plotted 
graphically and in tabular form. These 
can be divided into two classes, according 
to whether the oscillator is large or small’ 
With small oscillators the positions of the 
minimum effect were independent of the 
size of the oscillator, depending only on 
the wire’s length. In this case the os- 
cillator does not force its period on the 
wire. In the second class the positions 
of the minima depend only on the size of 
the oscillator, and not on the length of 
the wire. 
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The Western Union Time Service. 


No one questions to-day the necessity 

of accurate time-keeping in our commer- 
cial life. Although the need for this was 
first felt by the railroads and ship 
masters, every one now expects his time- 
piece to keep accurate time and demands 
a ready method of checking this. 
* It was to meet this demand that the 
Western Union time service was de- 
veloped. The idea originated with the 
late James Hamblett, who started the sys- 
tem in 1875. Mr. Hamblett was an ex- 
pert horologist who had been trained in 
the days when clock-makers filed their 
own wheels and made all the works of the 
clock by hand. When he undertook to 
install a time service, he designed and 
constructed a clock for standard time pur- 
poses, and this clock was in use until 
1885, and is still being used for sending 
second beats to jewelers in New York 
city. 

To-day the service is far more elaborate 
than was thought of when it was first 
begun. Each locality where accurate time 
is needed has what is known as a sub- 
master clock, which keeps very accurate 
time, and which synchronizes all the 
clocks within its district every hour. This 
submaster clock is synchronized once a 


day, at noon, from the main master clock 


at Washington or San Francisco, as there 
are two main sections in the country. The 
method of sending signals is as follows: 
Five minutes before noon business is sus- 
pended over certain of the Western Union 
lines, and these are all connected to 
Washington, at which place the system of 
wires is connected to the master clock. 
This clock sends out impulses every sec- 
ond, with the exceptions to be noted. The 
twenty-ninth second of each minute is 
omitted and the last five seconds of each 
minute. These interruptions serve to in- 
form the attendants at the submaster 
clocks just when to close tne synchroniz- 
ing circuit. The last ten seconds of this 
five-minute period are omitted, and dur- 
ing this pause the synchronizing circuit 
is closed. On the stroke of noon the im- 
pulse coming in from the observatory at 
Washington synchronizes all the clocks in 
* the eastern, central and mountain di- 
visions of the country. The clocks in the 
Pacific division are synchronized, in a 
similar manner, from a master clock at 
the Mare Island Navy Yard, San Fran- 
cisco. 

The synchronizing arrangement is very 
simple. The second hands of the sub- 
master clocks carry a heart-shaped cam. 
Above this is placed a wedge-shaped ham- 
mer attached to the armature of a relay. 
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Upon closing the synchronizing circuit, 
the armature is attracted by the coils, 
drawing down the hammer, and _ this, 
striking upon the heart-shaped cam, 
throws it backward or forward so as to 
bring the second hand exactly to the sec- 
ond. Similar synchronizing arrange- 




















WEsTERN Union TIME BALL—TWELVE 
O’cLtock Noon, BALL DRopPrine. 
ments are used in the local circuits oper- 

ated from the submaster clocks. 

Since the master clock at Washington 
gives out noon signals, the clocks in the 
central and mountain divisions are syn- 
chronized at 11 and 10 a. M., respectively. 
The signals from Washington are sent to 
the New York office of the company, and 
there, through a bank of relays, distrib- 
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uted to 142 circuits throughout « the 
country. At all the principal towns the 
Western Union Company has master 
clocks which are carefully compared each - 
day by means of a chronograph with the 
clock at the observatory in Washington. 

In New York city there are 1,450 
clocks synchronized from the Western 
Union Building, and 150 in Brooklyn. 
These are synchronized, as explained 
above, every hour. In addition to this 
service, jewelers who require it can have 
time beats every second. The code of 
signals is practically the same as that 
used for the main time service. This 
service is used specially for comparing 
and adjusting ships’ chronometers. 

In addition to this service one of a 
more popular nature is maintained by the 
Western Union Company at all the large 
seaport towns. This is the well-known 
time’ ball service. When the Western 
Union Company moved into its new 
building on the present site in 1875, the 
building had a sloping roof surmounted 


’ with a tower, and upon this tower was 


erected a rod for supporting the time ball. 
The first ball used was a large sphere, 
but this was found somewhat unsatisfac- 
tory, due to the pressure of the wind upon 
it, causing it at times to drop slowly and 
to stick. ‘This form was replaced by a 
ball of open work, which before long was 
taken possession of by a thriving swarm 
of bees, somewhat to the detriment of the 
time service. A third form was then 
adopted, and was in service for many 
years. This was made up of a number of 
semi-circular sheets of metal and crescents, 
so arranged as to appear spherical from 
all points of view. This offered little re- 
sistance to the air in falling. The con- 
struction in use at present is somewhat 
like that first installed. A framework of 
brass rods, having a spherical shape, is 
covered with stout canvas. This seems to 
give entire satisfaction. This ball is 
dropped by signals from Washington at 
the same time the submaster clocks are 
synchronized. At five minutes before 
noon the man in charge of the Western 
Union Building raises the ball nearly to 
the top of the rod. This is done by a 
drum, around which the cord by which 
the ball is suspended is wound. Two 
minutes before noon a signal is received 
from Washington saying that all is ready, 
and the ball is then raised to the top of 
the pole. A ratchet engages a notch on 
the side of the drum, and the winding 
crank is removed. At the noon signal a 
relay withdraws the ratchet, allowing the 
ball to descend, unwinding the cord from 
the drum. The instant the ball reaches 
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the base of the pole the fact is automatic- 
ally reported at Washington through an 
electric tell-tale. 

The ball in New York is now supported 
by a tall tower erected on the roof of the 
annex. After the Western Union Build- 
ing was damaged by fire in July, 1890, it 
was rebuilt with a flat roof, and as many 
high buildings had gone up in the neigh- 
borhood since the building was first 
erected, the present tower was found 
necessary. The ball-releasing apparatus 
wag designed by Mr. George M. Phelps, 
at that time superintendent of the West- 
ern Union factory, and is at present in 
charge of Mr. G. H. Worzel, who has 
raised the ball daily, except when pre- 
vented by illness, for the last twelve years. 
The tower is 105 feet high from the 
roof, and the ball falls twenty-five feet. 
This signal is watched for from many 
points where Western Union clocks can 
not be conveniently installed, and the 
service is a great convenience to all 
shipping. 

We are indebted for our information 
to Mr. E. C. Cockey, superintendent of 
supplies; Mr. E. M. Mulford, superintend- 


ent; Mr. Herbert Smith, assistant super- 
intendent of the Western Union Tele- 
graph Company, and Mr. C. H. Murphy, 
manager of the time service. 


To determine the speed at which a shaft 
of a given diameter should run to develop 
a given horse-power: Multiply the given 
horse-power by the constant number 75; 


divide the product by the cube of the 
diameter of the shaft. The quotient will 
give the required speed. If the diameter 
of shaft should be an odd size, take the 
nearest commercial size. 


The National Electric Light 
Association. 

The following appointments have been 
made by President Ferguson, of the 
National Electric Light Association, in 
the new departments which were created 
at the last convention: Reporter for 
“Wrinkle Department,” Mr. J. H. Per- 
kins, Youngstown, Ohio. Committee on 
Lost and Unaccounted for Current, Mr. 
L. G. Van Ness, Lincoln, Neb. Reporter 
Department of Decorative Lighting, Mr. 
A. 8S. Williams, New York Edison Com- 
pany, New York city. Reporter Depart- 
ment of Office Methods and Accounting, 
Mr. W. M. Anthony, Chicago Edison 














Company, Chicago, Ill. Committee on. 


Theft of Current, Mr. R. L. Elliot, Chi- 
cago Edison Company, Chicago, II]. 

The association begins the new year 
with a total membership of 445, an in- 
crease of 264 since the convention in 
Cincinnati. 
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Notes from Great Britain. 





By Our Special Correspondent. 


machinery which is now being in- 

stalled in British coal mines is 
considerable, but possibly owing to Ameri- 
can methods of publihing this circum- 
stance, 1. e., for instance, the special pub- 
lishing departments of American houses 
in Great Britain, the notoriety given may 
possibly ‘be in undue proportion to the 
quantity of machinery so supplied. At 
any rate, purely British machinery sim- 
ilarly applied is apt to be underrated or 
overlooked. That this is being realized 
it may be gathered from the fact that 
Messrs. Ernest Scott & Mountain, of 
Newcastle-on-Tyne, have had a special 


} amount of American electrical 


is not in use except while starting or 
stopping the motor. Among other in- 
teresting mining equipments is that at the 
Seaton Delaval Coal Company in North- 
umberland, where an _ electric coal- 
cutting machine has been installed which 
is specially designed for working in its 
seams, the height from the rail to the top 
of the cutter being only eighteen inches. 
A disc-fitting enables the machine to un- 
dercut from three feet to five feet six 
inches. Likewise at the Walbottle Coal 
Company, also in Northumberland, an 
electric pumping installation is being put 
down which has to deliver 400 gallons 
per minute against a vertical head of 450 
feet. All this machinery is purely British 
made, and attention is called to it in fair- 
ness to British manufacturers generally. 




















HorizontaL Lone-StROKE ENGINE FOR ELECTRICAL EQUIPMENT OF OCEAN 
CoaL ComPaANy’s CoLLIERY. 


press view of some machinery designed 
for the collieries of the Ocean Coal 
Company in South Wales. The illus- 
tration shows the horizontal long-stroke, 
compound. engine driving the 170- 
kilowatt, continuous-current dynamo. The 
enginé is rated at 300 horse-power, and 
the other details of the equipment are a 
main switchboard with instruments and 
switches, and one 170-effective-horse- 
power electric motor for driving a set of 
high-lift, three-throw ram pumps which 
have to deliver 250 gallons per minute 
against a 1,500-foot head. Among other 
features, a single-pole liquid type of min- 
ing switch is employed for starting and 
stopping the motor, the arrangement of 
which is that when the machine is fully 
at work the current is short-circuited 


from a special switch, so that the liquid 


The Parliamentary notices for bills to 
come before Parliament next year have 
now been published, but nothing of 
special importance is attempted. As has 
been foreseen since the advent of the 
large electric power “in bulk” companies, 
the number of separate companies or local 
authorities applying for powers to under- 
take electric lighting grows less every 
year. The notices in question show that 
Messrs Morgan have apparently retired 
from the field, or, if they are financing 
any of the lines without allowing the 
fact to be published, their command with 
underground tube railways can not be 
very great, as outside what Mr. Yerkes 
proposes, there are no very important 
schemes, although this latter gentleman 
will not find it very easy to get over the 
opposition of the Central London Rail- 
way concerning the Hammersmith-City 


route. A. W. 
London, December 9. 
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INDUSTRIAL ELECTROCHEMIS- 
TRY AND ELECTROMETAL- 
LURGY—I1I. 


Notes on Progress in Europe and America. 


BY JOHN B. C. KERSHAW. 





Elmore’s Electrolytic Copper Process 

The fall in the price of copper, which 
occurred twelve months ago, has had 
disastrous effects upon some of the 
Elmore companies. These companies 
appear to have been heavily stocked 
with raw copper at the time of 
the depreciation in values, and conse- 
quently the financial loss involved was 
severe. The French Electrometallurgical 
Company, with works at Dives, had to 
report a loss of £60,000 due to this cause 
alone, while the German company, with 
works at Schladern, also had to report a 
heavy loss on the manufacturing and trad- 
ing operations for the year 1901. Both 
these companies had at last reached a 
dividend-paying position, and had pre- 
viously been operating at a profit. The 
management and shareholders certainly 
deserve sympathy in this unfortunate 
setback to their prosperity, due to 
causes entirely beyond their control. 
The plant and machinery at the Elmore 
works, at Hunslet, near Leeds, in 
England, after a long period of idle- 
ness, have been reorganized in ac- 
cordance with the experience gained at 
the French works, and in the 1902 report 
of the English Elmore. company it is 
stated that this works has been running 
since January, 1902, without any hitch. 
The plant at that time was only working 
to one-half of its maximum capacity; but 
as the demand for the company’s products 
extended the output was to be gradually 
increased. 

The Elmore process, I may remind 
readers of the ELEectricaL REVIEW, is 
one for production of hollow copper 
articles by electrodeposition. The cop- 
per is deposited from a sulphate solu- 
tion upon a revolving mandrel, over 
which agate burnishers are continually 
passing, to give the necessary cohesion 
and density to the deposit. Many diffi- 
culties have been met with in the indus- 
trial development of this process, and 
although the idea was patented in 1889 
and first operated industrially in 1892, 
it is only in recent years that any of the 
Elmore companies have reached a divi- 
dend-paying position. Copper tubes for 
naval purposes are the chief production 
of the Elmore companies; the manufac- 
ture of other hollow articles has not de- 
veloped as the patentee and promoters 
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hoped. Under more stable conditions of 
price in the copper market all the Elmore 
companies might now expect to operate 
at a profit, but the financial position of 
the companies will alwavs be, to some ex- 
tent, at the mercy of those who control 
the supplies of raw copper. 
Calcium Carbide Patents. 

The Acetylene Illuminating Company, 
the holder of the Willson patents for 
carbide production in the United King- 
dom, has just suffered an adverse de- 
cision in the appeal court on the ques- 
tion of the validity of the Willson patents. 
As this is the second decision against the 
company, and in favor of its opponents 
in the case, the United Alkali Company, 
of Liverpool, it is considered probable 
that the Acetylene Illuminating Company 
will not carry the case to the final court 
of appeal in English law—the House of 
Lords. The manufacture of calcium car- 
bide will therefore become an open in- 
dustry in the United Kingdom, and it is 
possible that some of the smaller fac- 
tories for its production, which were shut 
down owing to the threat to commence 
infringement proceedings against their 
owners, will now be restarted. 

Calcium carbide manufacture at pres- 
ent, however, does not appear to be very 
remunerative on this side of the Atlantic, 
and there will have to be a considerable 
rise in selling prices before many of these 
disused plants are worked again. It is 
interesting to note that the manufacture 
of calcium carbide’ is now an open in- 
dustry in both Germany and the United 
Kingdom, while in France and the United 
States the holders of the Bullier and the 
Willson patents still control the industry. 
In France, the question of patent validity 
has been fought and won; but I am not 
aware that any attempt has yet been made 
in the United States to upset the monop- 
oly held by the Union Carbide Company, 
of Niagara Falls, and the present holders 
of the Bradley electric furnace patents. 


Electricity for Glass Manufacture. 


The modern glass furnace heated . by 
gaseous fuel, with chambers for ‘storing 
and returning to the air passing into the 
furnace the heat of the exit gases, is a 
most efficient heating appliance, and only 
a very sanguine electrician would care 
to tackle the problem of supplanting it 
by an electrically heated furnace. Two 


electrical engineers of Cologne, named | 


Becker and Volker, have, however, been 
working at this problem for some years, 
and have now reached a point, in their 
experimental trials, when operations 
upon an industrial scale are required. 
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The details of construction of the furnace 
have undergone considerable modification 
during the preliminary trials, but in 
principle it remains the same. The raw 
materials are gradually heated while 
sliding down into the furnace by the es- 
caping gases, and are then submitted to 
the heating action of a succession of elec- 
tric arcs. This reduces the materials to 
the molten state, and they fall into the 
mass of partially formed glass contained 
in the first tank. The molten mass is 
maintained at a high temperature in this 
tank for a considerable time, and then 
passed into the second tank where it is 
ready for the usual blowing operations. 
One of the difficulties met with in the 
practical development of the furnace has 
been the necessity for keeping the gen- 
eral mass of molten material continuously 
at a high temperature for some hours. 
Electric are heating obviously is not 
suited for this purpose, and gaseous fuel 
has been proposed for this portion of the 
work. A company, the “Aktien-gesell. f. 
Elektro-keramic,” has been floated to 
carry out the further development of the 
Becker and Volker patents, and a works 
is now being erected at Matrei, in the 
Tyrol, for trial of the electric furnace for 
glass manufacture on a large scale. This 
new works will use the water power 
originally developed for carbide manu- 
facture, and it will be interesting to see 
whether under the very favorable condi- 
tions as regards cost of power the manu- 
facture of glass by electricity will prove 
a financial success. Of course, not even 
the inventors would suggest that the elec- 
tric furnace will supplant the regenerative 
gas furnace where fuel is cheap, and the 
glass-making districts of England and the 
States need not feel that their prosperity 
is to be undermined by the rapid and 
triumphant progress of the new rival. 





BOOK REVIEW. 
“Annuaire pour |’ An 1903 Published par 
le Bureau des des.” Paris. Gau- 
thiers-Villars, 55 quai des Grands-Augus- 
tins. Paper. 850 pages. 6 by 4 inches. 
Supplied by the ELectricat Review at 
50 cents. 


MM. Gauthier-Villars have issued, as 
they have done yearly, the year book of 
the Bureau of Longitudes for the year 
1903. This small, compact volume con- 
tains, as usual, a large amount of indis- 
pensable information for engineers and 
men of science. Among the contributions 
for this year we notice particularly those 
of M. R. Radau, on meteors and comets 
(les étoiles filantes et cométes) ; that of 
M. J. Janssen, on science and poetry 
(science et poésie), and the oration de- 
livered at the obsequies of MM. Faye and 
Cornu. The section of the book devoted - 
to electrical matters contains fifty-one 
pages, and is very good. The book is well 
indexed. 
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THE REQUIREMENTS OF MACHINE TOOL 
OPERATION, WITH SPECIAL REFER- 
ENCE TO THE MOTOR DRIVE—III. 

(Coneluded.) 





BY CHARLES DAY. 


The induction motor is a source of 
power, just as the line shaft, and the 
principal advantages resulting from its 
use are clear overhead room, independent 
location and possibly a saving in power. 
These features are all embodied on the 
lathe shown in Fig. 8, but the inefficiency 
of the outfit from other causes makes this 
application out of the question. The 
motor is handled from the head stock, 
and as a result the ease of handling is far 
inferior to the old belt and shifting pole. 
The heavy double belt of such short cen- 
tres must be tightened to such an extent 
that much time is lost in shifting, and in 
many instances it would not pay to do so. 

When the operator is working at a dis- 


ELECTRICAL REVIEW 


arrived at the conclusion that all such 
devices that depend upon power trans- 
mission, through frictions, are unsatis- 
factory for general adoption in the shop, 
and in most cases the method of handling 
is not comparable with the multi-voltage 
systems that I will describe later. 
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length upon details which are strictly of 
a mechanical character, but it is only 
by being conversant with the short- 
comings of this apparatus and realizing 
with sufficient force the importance of 
better means for accomplishing the re- 
sult that the best efforts of the engineer 














Fig. 8.—LATHE .DRIVEN 


We feel tnat a variable speed counter- 
shaft that is to meet with the success 
anticipated by some engineers must be 

handled from a master 











Fie. 9.—LATHE DRIVEN BY VARIABLE SPEED Motor, SHOWING 
Ease OF ContTrou (Four-WIRE SyYstEM). 


tance from the head stock on a job where 
the tool is liable to dig in and cause 
trouble, it becomes necessary to have a 
helper at the switch to shut down the 
motor upon signal from the machinist, 
the inefficiency of such an arrangement 
being self-evident. In comparison with 
this lathe another illustration of the 
forty-eight-inch Lodge & Shipley lathe, 
Fig. 9, showing the operator varying the 
speed, may be interesting. The control 
is always under the hand of the ma- 
chinist, forty-two speeds ahead and six 
reverse being possible in a range of six 
to —. The controller is shown attached 
to the bed under the head stock, and the 
four-pole fused switch of specially heavy 
design is bolted to the head casting. The 
motor is a standard type and can be re- 
placed on short notice in case of accident. 

The variable speed countershaft would 
seem to be a natural solution, and in this 
connection I think I can safely say we 
have tested all the principal designs on 
the market. Speaking generally, we have 





control, and in fact do 
everything that is pos- 





sible with the highly 
perfected electrical sys- 
tems that are now being 
installed. 

The most promising 
installation of a vari- 
able speed counter- 
shaft that we have 
made is illustrated by 
Figs. 10 and 11, show- 
ing the boring mill, con- 
trolling handles and 
switchboard, the latter 
being only used once 
each day for starting the 
motor. The controlling mechanism was 
very simple and efficient, the hand-wheel 
operating the clutch and the central shaft, 
which is turned by the feed-shaft handle, 
controlling the speed. It is needless to 
indicate where trouble developed, as it 
would merely be a reception of experi- 
ences which I do not doubt many of you 
have had. 

I may seem to dwell at unnecessary 





BY INDUCTION Motor. 


will be called forth. Numerous interest- 
ing examples of the application of con- 
stant-speed motors could be made show- 
ing various attempts at starting and stop- 
ping from a distance, and so on, but 
time will not permit of such details. 




















Fie. 10.—Bortmne AND TuRNING Mrit DRIVEN By CONSTANT-SPEED 
MotToR THROUGH VARIABLE SPEED COUNTERSHAFT. 


Having made up our minds that the 
ease of handling and close-speed regula- 
tion can not be sufficiently obtained with 
the constant-speed motor, we will direct 
out attention to the variable-speed type. 

I shall not attempt to fully discuss the 
relative merits of the various systems, as 
it would be essential to go into details 
involving a paper equally as long as the 
present one. Fig. 12 shows the schemes 
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of voltages adopted by the principal man- 
ufacturers of multiple-voltage apparatus, 
one sketch showing a three-wire system 
and the other two four-wire systems, the 
voltages being arranged in geometrical 
and arithmetical progression, respec- 
tively. In the first instance but two volt- 
ages are used, while in the latter cases 
six are possible. 

Intermediate speeds are obtained by 
inserting resistance in the field, 100 per 
cent variation being necessary in the 
three-wire systems, as compared with 
thirty per cent in the four-wire. In 
either case the horse-power that the 
motor can develop satisfactorily is directly 
proportional to the voltage. 

A comparison of the underlying prin- 
ciples of these systems is clearly shown 
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decision as to their relative merits can be 
reached. 
In a desirable system, standard motors 


should be utilized, the controller oper- 
ated by a single handle, and the entire 
range of speeds passed over while the 
work continues. 

The range of motor speeds is a most 
important factor, as the first cost of 
the motor, the cost of the _instal- 
lation and the efficiency of the~ out- 
fit are all dependent upon it. It is im- 
possible to lay down any fixed rules to 
base our discussion on, as each machine 
is a different problem, and must be 
treated as such. 

For general machine-shop work we 
have found that a range of four to one to 
six to one adapts itself to all conditions 
fairly well, but in every case where old 
tools are being equipped we must be sat- 
isfied with a compromise. 

















Fie. 11.—MotTor AND VARIABLE-SPEED COUNTERSHAFT FOR BoRING MILL. 


by the accompanying curves, Fig. 13. It 
is interesting to note the relative sizes of 
motors required to obtain a given range, 
but in this connection we must not form a 
hasty conclusion, as the cost for a given 


horse-power depends upon the system - 


adopted. That is, with the three-wire 
scheme there may be a variation in speed 
of 150 per cent by field weakening alone, 
a special field winding being necessary. 

The satisfactory operation of these sys- 
tems can only be ascertained after ex- 
perience with the apparatus in the shop, 
so we can readily see how many considera- 
tions must be looked into before a final 


Thinking that the course we adopt 
when applying a motor might prove of 
interest, I have made slides of part of the 
data to simplify the explanation. The 
example I have chogen is a thirty-seven- 
inch Bullard boring mill, the first slide, 
Fig. 14, showing the train of gears from 
the motor to the table. The first reduc- 
tion is fixed by the slowest table speed 
required, which in turn depends upon the 
tool steel, the maximum swing and metal 
machined. : 

The horse-power is first figured from 
the maximum cut to be removed, but as 
the machine is frequently too weak to 
stand this work it is always essential to 
investigate the gears and other details. 
The gear strengths are based upon Wil- 
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fred Lewis’s formula, and the weakest 
gear is readily determined when the data 
is gotten into shape, as is shown in Fig. 
15. For a given cutting speed the least 
cross-section of cut that can be removed 
is at the lowest spindle speed of each re- 
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Fic. 12.—ScHEME OF VOLTAGES ADOPTED BY 
MANUFACTURERS OF THREE AND FourR-WIRE 
SYSTEMS. 
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Fie. 18.—Horskt-PowrER CURVES OF THREE AND 
Four-WIRE SysTEMS SHOWN ABOVE. 


duction; the column shown to the right 
represents the pressure on the tool that 
can be exerted at this point. 

The curves, Fig. 16, cover the principal 
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Fic. 14.—Train or Drivina GEARS (BULLARD 
Borine MILL). 


data relative to the driving mechanism, 
and show at once the cuts that can 
safely be removed on any diameter at any 
speed. ‘The motor horse-power is also 
plotted, and the overload that the gears 
are subjected to is clearly shown. An 
illustration of the finished machine, Fig. 
17, shows the result of this particular 
investigation. 

I will not enter into further detail 
along these lines, having only introduced 
the data to show how many factors must 
be considered if the correct result is to be 
arrived at. 

I am afraid my remarks so far have 














es 
Be ii 
+ 
2 
a 
ee 
a 





January 24, 1903 


dealt in generalities to such an extent 
that the most important question of all, 
viz., when i. the saving sufficiently large 
to justify the expenditure, has not been 
satisfactorily answered. 

I have frequently said that we have en- 
deavored to show by exact figures when it 
pays to use individual motors, but such 
reasoning has always proven most unsat- 
isfactory. 

We must study present conditions, and 
in each case see how much they will be 
bettered by the use of a motor. Crane 
service alone may be ample reason for its 
adoption, or, again, where the intelli- 
gence of the men, or facilities offered, 
make it possible to run each tool to its 
limit. 

We must ever remember that the belt 
drive, as applied to most machines, does 
not permit of running to the tool limit 
on the average job, while the motor, if 
properly installed, offers the opportunity. 
It can do nothing more. 

If we can not accurately figure before- 
hand what economy will result from the 
ase of the motor, it may at least be of 


r4 
f 








[59.8 2 Pa 

















i pO ae A}, 80 
Geers OF s 


Fic. 16.—CuRvVEs COVERING PRINCIPAL DATA 
RELATIVE TO DrivinG MECHANISM (BULLARD 
Borrine MIL). 


interest to investigate the records of shops 
that have made such installations. 

We must, however, be very careful not 
to draw too hasty conclusions as to the 
merits of the apparatus from such in- 
vestigations, as the equipment is utterly 
useless without the management and or- 
ganization behind it. 

In the shops of the Link Belt Engi- 
neering Company, an accurate record, ex- 
tending over five years, gives the pound 
cost of machining, and the reduction in 
this figure during this period gives a 
more accurate gauge of the economy af- 
fected than any other method. These 
figures were compiled by a disinterested 
party, and after taking into account 
everything which might in any way in- 
troduce an error, and allowing the men 
a decrease of ten per cent in time, with 
the same wages per week, a clear saving 


of thirty per cent on the entire labor bill 


was shown. 

The problem is such an involved one 
that it would be decidedly wrong to at- 
tribute this sum to any direct cause, it 
being the result of better management, 
equipment and understanding of its pos- 
sibilities. 

It is needless to say that this saving is 
vastly in excess of the interest and de- 
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preciation of the entire expenditures 
necessary to bring about the result. 





Diametral 
RPM 


131 


of the greatest managers, who said in 
substance: If you swept from him trade, 
Seah] TS" | Ses | 


. Where installed Liah-Blalt Engineering Ca 


DONO @ DAY. Morerniszing Engineers. 


Strength of Gears. 
Boring Mill. (enta7)._ sire 37” 


Maker Bullard Mach, Zool Ca. 


Kind of Tool 
Shop No. M87 


Fie. 15.—TABLE oF GEAR Da'ra (BULLARD BortnG MILL). 


I again want to repeat that the suc- 
cessful engineer must ever keep foremost 
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factories and finances, but left him his 
organization of captains, that minimum 








Fie. 17.—BuLLaRp BoriNe Mitt As EQUIPPED WITH Moror. 


in his memory the utility of the appa- 
ratus he is designing, the importance of 
the management and organization, and 
the great value of anything which sim- 
plifies these underlying factors of all 
manufacturing establishments. 

In conclusion, I feel that I can not do 
better than quote the convictions of one 


cost could be secured throughout every 
detail of mining, shipping, refining and 
manufacturing, that instead of doing 
part excellently and some badly, in a few 
years his cost advantage would restore his 
trade, plant and facilities. So certain 
was he others would do both well and ill, 
not well throughout. 
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_ Electrical Notes from Europe. 


PART of the new branch of the 
Paris Metropolitan, known as the 
line No. 2, has lately been opened 

to the public. The new line is to run from 
the Place de l’Etoile in a semi-circular 
route under the outer boulevards, ending 
at the Place de la Nation. The portion 
which is now running extends from the 
Etoile to the Avenue de Villiers, which 
is as far as the road is completed at pres- 
ent. ‘The tunnel construction and the 
underground stations are about the same 
as before. The stations, which are lined 
throughout with white enameled tile, 
have been somewhat increased in length 
owing to the fact that an eight-car train 
has been adopted on the new section. One 
novelty is the introduction of a station- 
master’s cabin, which is sunk in a recess 
in the wall and contains a signal board 
with a telephone and various signaling 
apparatus which connect the stations. The 
stations are all constructed in vaulted 
masonry of elliptical section as before, 
except that which lies under the Rue de 
Rome, which comes very near the surface 
of the ground, and here has a super- 
structure of I-beams which uphold the 
pavement. The trains are made up of 
six ordinary cars and two locomotive cars 
which have the same appearance as the 
former, but are provided with a motor on 
each axle and have a cabin at the end for 
the controlling apparatus. The new line 
No. 2 crosses the old Metropolitan at the 
Place de l’Etoile, and here runs under- 
neath it, being sunk at a lower level, and 
continues thence to the western terminus 
at Place Dauphiné. The latter section 
of the line was built at the same time as 
the old Metropolitan, but was laid at a 
different level to provide for the new por- 
tion. At the Etoile the passengers descend 
first to the old station, then a second stair- 
case leads down to the station of the line 
No. 2. The new Metropolitan has an over- 
head portion of considerable length, which 
was necessary in order to cross over 
the different railroad tracks in the north- 
ern part of the city. The overhead part, 
composed of bridge trusses mounted on 
iron columns, is now very nearly com- 
pleted, and will soon be ready for laying 
the track and mounting the overhead 
stations. The photograph shows a view 
~€ the overhead line. In the foreground 
is one of the station platforms which is 
formed by widening the structure at this 
point; in the rear proceeds the main 
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structure composed of spans of various 
lengths and is considerably narrower. The 
road descends from the overhead portion 
and proceeds by tunnel to the Place de la 
Nation, the eastern terminus, where the 
underground work has been considerable. 
This work is now being carried on and is 
not as far advanced as the remainder. A 
large underground station had to be built 
where the line crosses the old Metropoli- 
tan, besides several large loops for the 
manceuvre of the trains. It is expected 
that the new line will be completed and 
open to the public within a few months. 
The new branch, like the former line, 
has a standard gauge of 1.44 metres with 
a hard steel rail weighing fifty-two kilos 
per metre. The ties are of oak for 
the most part and are ballasted with 
gravel taken from the Seine. The third 
rail for the current is of the same type, 
but of soft steel. To feed the line two 
substations have been constructed, using 
Thomson-Houston material. Three-phase 
current is used to distribute energy from 
the main station to the substations, and 
the latter will supply direct current at 
500 to 600 volts for the road. The roll- 
ing stock, which is now in construction, 
includes ninety first-class cars and eighty 
second-class. The locomotive cars, of 
which thirty-six will be used, are being 
built at the North Railroad factories, the 
electrical outfit for these is supplied by 
the Thomson-Houston Company. The 
central station, which is situated on the 
river bank within the citv limits, is to be 
considerably enlarged to provide for the 
new road, and its capacity will be nearly 
doubled. The dynamo building will be 
extended in length to take the new 
dynamo groups, and a second boiler house 
will be erected alongside. The electrical 
and mechanical outfit will be furnished 
conjointly by the Société Alsacienne and 
the Thomson-Houston Company. It is 
expected that the additional plant will be 
finished by the middle of 1904. The 
Metropolitan company has made a con- 
tract with some of the principal lighting 
stations of the city to supply the reserve 
energy needed for the road up to the end 
of 1905, so as to avoid the risk of cutting 
off the current while the new machinery 
is being installed, and also to provide for 
an increase of power for the road if it 
should be needed. 





The large hydraulic plant erected at 
Tivoli, near Rome, is being used to supply 


several towns in the surrounding neigh- 
borhood, among which are Frascati, Orso, 
San Marco, and there is also a branch 
line to Mondragone and a number of 
other small towns. In the Tivoli gener- 
ating station, which takes its power from 
the fall of the Aniene, have been installed 
two turbine groups for this purpose. The 
turbines are of the Francis type, built by 
Escher, Wyss & Company, of Zurich, and 
are provided with automatic regulators. 
Each turbine drives a three-phase alter- 
nator of 170 horse-power, working at 250 
volts and 300 revolutions per minute. 
The line from Tivoli to Frascati has a 
total length of 15.6 miles; it is composed 
of three bare copper wires mounted on 
bell-shaped porcelain insulators on wood 
poles. A telephone line connects the 
Tivoli station with the substations at 
Frascati. There are four substations in 
all, of which three are located in the 
town of Frascati and the fourth at Villa 
Mondragone. Each station has a trans- 
former which reduces the line voltage to 
240 volts; they have been located so as 
to reduce to a minimum the length of the 
high-tension line passing through the 
towns. The secondary circuits supply are 
and incandescent lamps for the town and 
private lighting. This plant has been in- 
stalled by the Italian branch of the 
Lahmeyer Company for the Societa 
Laziale, of Frascati, which holds the con- 
cession. 


A plant for purifying water by treat- 
ment with ozone has been recently estab- 
lished, near Berlin, by the Siemens & 
Halske Company. It is designed to purify 
the water of the Spree and render it 
potable. The plant, which is an experi- 
mental one, will treat 400 cubic feet of 
water per hour. The Department of 
Hygiene has made an official examination 
of the system and found that the water 
thus treated was fit for drinking pur- 
poses. Its report was favorable to the 
adoption of such a system. The ozone de- 
stroys nearly all the bacteria, and the 
treatment is much superior to the sand 
filter for this purpose. It is found that 
the cholera and typhus bacteria which ac- 
cumulate in the water are destroyed by 
the ozone. From a chemical standpoint 
the water thus treated loses a part of its 
oxidizability, and at the same time 
the quantity of free oxygen it con- 
tains is increased. ‘The water is thus 
of a better quality than usual. The ozone 
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which is dissolved in the water exerts no 
hurtful influence, as it is quickly trans- 
formed into oxygen. The coloring matter 
of the water is destroyed by the ozone, 
and its qual:ty is thus further improved. 





A new form of microphone transmitter 
has been devised by Robert Liicke, of 
Magdeburg, in which the pressure be- 
tween the carbon particles is obtained by 
electromagnetic action. To obtain good 
results with a microphone, the dia- 
phragm should be able to vibrate freely 
in order to correspond exactly to the 
sounds of the voice. In the case where 
granulated carbon is used this can not 
always be carried out, as the membrane 
can not oscillate easily, and in some cases 
presses directly against the carbon grains 
which oppose its free motion. In the 
new microphone the diaphragm can vi- 
brate freely, and at the same time act 
upon the granulated carbon and increase 
the conductivity. This is carried out by 
using a hollow cylinder of non-conduct- 
ing material, glass or porcelain, which is 
filled with a mixture of granulated car- 
bon and iron filings. The air in the cyl- 
inder is exhausted to avoid combustion 
and obtain a greater mobility of the par- 
ticles. Behind the cylinder is a magnet, 
while in front is fixed the diaphragm. 
The effect produced by this combination 
is the following: Each time the mem- 
brane is spoken against its vibrations 
make it approach and recede from the 
mass in the tube; when it approaches the 
mixture of filings and carbon the mag- 
netism of the former is increased and the 
pressure thus exerted upon the carbon 
becomes stronger, increasing the contact 
and diminishing the resistance of the 
cylinder. The latter has an electrode at 
each end, which is connected to the re- 
ceiver. When the diaphragm recedes 
from the cylinder the contrary effect takes 
place. - As it is separated from the tube 
by a layer of air the diaphragm can vi- 
brate freely. Thus the microphone effect 
is carried out, not by ordinary pressure 
of the plate upon the mass, but by a press- 
ure produced within the mass itself. 





An interesting hydraulic plant is that 
which has been erected in the south of 
France by the Fure & Morge Hydro- 
electric Company. It is situated about 
eight miles from Grenoble at the junction 
of the rivers Drac and Romanche. The 
hydraulic plant uses the water of the 
Drac River, which is a mountain torrent 
having its source in the upper Alpine 
region and flowing into the Isére below 
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Grenoble. The output is quite variable, 
and during the freshets there is a great 
flow of water which made the construc- 
tion of the dam somewhat difficult. The 
stream furnishes about forty cubic yards 
per second at low water. The dam has a 
fixed and a movable portion; the fixed 
part is constructed of beton and is 420 
feet long by 40 feet high and from 10 to 
20 feet thick. The movable part has a 
50-foot opening, with two gates of 25 
feet width and 47 feet high. From the 
dam proceeds the main canal, which is 
2,000 feet long and varies from 45 to 200 
feet in width. The canal leads to a de- 
positing reservoir constructed of beton 
which has an area of 1,200 square yards 
and 13 feet mean depth. It is divided 
into two compartments, in the first of 
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power and a small turbine of five horse- 
power to operate the regulators. The tur- 
bines are of the Neyret-Brenier make 
and run at 300 revolutions per minute; 
they are direct-connected to the alternator 
shafts by an elastic coupling. The alter- 
nators, furnished by Brown, Boveri & 
Company, give 3,000 volts and 50 cycles. 
These machines weigh about 30 tons each. 
The voltage is raised to 26,000 volts by 
step-up transformers. A 110-volt ex- 
citing current is furnished by the smaller 
turbine groups. Each alternator has a 
separate transformer of 1,150 kilowatts 
capacity. These are immersed in oil 
tanks and weigh about nine tons each. 
The transformers are provided with three 
terminals, so as to raise the initial volt- 
age of 3,000 tons to either 15,000 or 26,- 
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which is deposited most of the sand. The 
latter collects in grooves on the bottom 
and is taken out through a drainage 
canal. From the reservoir proceeds a 
conduit of 10 feet internal diameter 
which runs for 2.7 miles. Half of it is 
built of armed beton and the rest in steel 
tube. The conduit rests upon a founda- 
tion of beton, and is buried in the ground 
for about half its height. The water 
flows at a high rate, and to prevent pound- 
ing in the conduit there are provided 
three chimneys, of which two are of beton 
and one of sheet iron; their height varies 
from 30 to 115 feet. The head of water is 
114 feet and the rate of flow 25 cubic yards 
per second, giving 7,200 horse-power. 
The station contains five turbine and 
alternator sets of 1,350 horse-power each, 
besides two exciter groups of 150 horse- 


000; they are of the most improved type 
and specially insulated. The high-ten- 
sion line is to supply the industrial region 
in the Isére department and runs through 
a number of large towns. It is designed 
to transmit 3,500 kilowatts as far as 
Moirans, a large centre at 21 miles dis- 
tance, and from there the line will pass 
to two other centres at five miles distance, 
running in different directions and trans- 
mitting 1,300 and 1,600 kilowatts, re- 
spectively. From these points the dis- 
tribution will be continued through the 
Fure Valley. For this purpose a 26,000- 
volt line has been constructed to Moirans, 
of six wires of 0.3 inch diameter; from 
this point will run two lines of three wires 
each. The six wires are generally 
mounted on one pole, these being placed 
180 feet apart along the national route. 
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The current is distributed for motors 
either in the towns or in the various fac- 
tories of the region. The towns already 
possess lighting plants, so this has not 
been provided for. The different indus- 
tries of the region include paper mills, 
silk and cloth weaving, flour mills, oil 
mills, ete. Most of these need a constant 
speed in spite of abrupt changes of load, 
and so it was decided to adopt non- 
synchronous motors. These are of strong 
build and need but little attention; they 
vary from 1 to 120 kilowatts. The motors 
are generally connected by belt to the 
machines which were formerly driven by 
steam engines. They take a voltage of 
1,000, 210 or 120 volts. The plant has 
proved quite satisfactory and has greatly 
increased the prosperity of the region, as 
coal is dear and the water power of the 
streams can not always be depended on. 





The new city telephone system of 
Hankow, China, has been recently in- 
augurated. It has been installed by a 
German company. This city is one of the 
large commercial centres in the interior 
of China, and will no doubt have a pros- 
perous future on account of its advan- 
tageous situation. It includes, besides 
the Chinese city proper, the different 
foreign quarters, such as the British, 
Russian, French, German and Japanese, 
which extend in this order from north 
to south. The central telephone station 
has been installed in the French quarter. 
The line starting from the station is 
mounted on wood poles and traverses the 
streets of the foreign quarters, even pene- 
trating into the Chinese city. The sub- 
scribers’ posts are connected to the station 
bv a double-bronze wire of 0.06 inch di- 
ameter. The telephone apparatus is of 
German make and of the most improved 
pattern. The communication is good, 
and no difficulty has been encountered in 
the operation. The plant has started out 
successfully, and it is expected that the 
number of subscribers will be greatly 
increased. 
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Will Accomplish It if Anything Will! 
First Passenger—I understand that 
this company is going to inaugurate a 
new electrical system on this road. 
Second Passenger—Some new scheme 
to squeeze more passengers into a car, I 
suppose.—J udge. 


——_~a2- — 


So much of the success of the plant 
depends upon the meters that no en- 
gineer can afford to put in unreliable in- 
struments, neither can he afford to neglect 
his meters after they are in. 
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Electrical Equipment of the Bureau 
of Engraving and Printing, 
Washington, D. C. 

Although the machinery in the Bureau 
of Engraving and Printing at Washing- 
ton has been partially driven by elec- 
tricity, this has been used only as an ad- 
junct to steam. In the near future, 
however, all machines will be operated 
electrically. 

At present the machinery there oper- 
ated by electric motors consists of that 
for the machine shop, carpenter shop, 
ink mill, part of surface presses, part of 
postage-stamp presses, numbering ma- 
chines, gumming machines (for stamps) 
and machines for perforating stamp 


sheets. Besides these, nearly all the 
ventilating apparatus is electrically 
driven. The power now used is only 


about 250 kilowatts. The steam-power 
plant consists of seven boilers, four of 
80 and three of 125 horse-power. The 
plant is equipped with down draft, smoke- 
less apparatus, and contains storage bins 
above the boilers, with capacity for 700 
tons of coal. The latter is delivered to 
the bins by an electrically operated con- 
veyor, and requires no handling at the 
Bureau of Engraving and Printing. 

Work on the new electric plant will be- 
gin at once, two machines will be put in, 
and the power output, including that of 
the present electric establishment, will 
be about 850 kilowatts. The cost will be 
$60,000. But this does not include any- 
thing except engines, generators, switch- 
boards and other parts of the central 
power station. 

The lighting system of the bureau is 
already in good shape. It consists of 
about 5,000 lamps, principally incan- 
descents. 

About ten months’ time will be re- 
quired to complete the installation of the 
bureau’s new electric plant, when all the 
machines will be driven electrically. 
This will facilitate work and effect a 
considerable service of floor space. The 
entire removal of appliances necessary 
to operate presses and other machinery 
by steam, will be of particular benefit 
in this respect in the bureau building. 
This is quite large, being 220 feet long 
by 135 feet wide and three stories in 
height in the old structure with a re- 
cently added wing; all of the additional 
space afforded by these changes should 
give ample room for equipment and em- 
ployés. Of the latter there are more 
than 1,600; and, at one time, about 500 
of these are at work in one room, engaged 
at the small presses where the bills are 
printed. By using  direct-connected 
motors here, much space can be saved. 
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An idea of the work to be done may be 
had from the records of the bureau for 
the last fiscal year. During that time 
121,558,291 sheets of United States 
notes, certificates, bonds, stamps, checks 
and drafts were printed and delivered. 
Of-course this does not represent the 
number of notes, certificates, stamps, 
etc., for each sheet contains a certain 
number. The first two run four to the 
sheet, while postage-stamp sheets con- 
tain 100 stamps each. The number of 
these printed in the time mentioned was 
4,235,088,000. 

Electricity, as above stated, already 
has much to do with the making of post- 
age stamps, in running the gumming and 
perforating machines. Before the first: 
of these is reached the stamp paper 
encounters the printing-press whereon is 
the engraved plate. Then it goes to the 
gummer. In this work the stamp sheet 
passes under a roller, which dips in a 
pan containing mucilage. After one side 
of the sheet is evenly spread, it is caught 
by an automatic carrier and conveyed 
through a wooden box. This is about 
four feet square and thirty feet long, 
and is heated by hot air, so that the stamp 
sheet is thoroughly dried during its pas- 
sage through the box. It is then passed 
to a hydraulic press and comes out 
smooth and clean and is ready to be per- 
forated. This is done by a series of toothed 
wheels, arranged side by side in upright 
position, which when the sheets are fed 
to them quickly cut the minute holes 
that partly separate the stamps, and the 
latter are then ready for distribution. 

Though electricity will be in general 
use for light and power in the Bureau 
of Engraving and Printing, it will hardly 
be employed in “first work” by the en- 
graver. It could, however, operate the 
geometric lathe, as well as the plate-re- 
producing machines. These latter are for 
making duplicates of the engraved plates. 
The original engraving is made by hand, 
on soft steel; this, after being hardened, 
is put on the transfer press, operated by 
powerful levers giving a maximum press- 
ure of ten tons, and a soft-steel cylinder 
is passed over it. The pressure excited 
forces the face of the cylinder into the 
plate, and the former, receiving every 
line of the latter, becomes a die, which, 
after being hardened, is used for repro- 
ducing new plates of the original de- 
sign. 

The process of printing money by 
means of electric power, of course, will 
differ from present methods only in the 
kind of power used and manner of its 
application. This process, from start to 
finish, is about as follows: 
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- On each working day a certain amount 
of paper is given to the bureau plate 
printers and their assistants, who are re- 
sponsible for it, and must bear the loss 
if a single sheet is missing. This paper 
is considered almost as valuable as 


money itself. It is made in the town of 


Pittsfield, Mass., and is quite distinctive 
from other paper, as seen in its mark- 
ings, notably in the bands of colored 
silk fibre running through it. The 
precious material is stored for safe keep- 
ing in the Treasury Building in Wash- 
ington. 

When the Bureau of Engraving and 
Printing makes requisition for money 
paper (which is done every day) the 
Treasury sends just enough for one day’s 
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notes are counted many times, and each 
worker is held responsible for every bill 
in his charge. 

As above stated, electricity is already 
used in running the bureau’s numbering 
machines. These do their work with 
great rapidity as the notes are fed into 
them; and not only print the numbers— 
on the upper right and lower left cor- 
ners of the notes—but automatically 
change numbers to suit the different 
series, as the work goes on. 

There are few factories where the em- 
ployés are busier than those in the Bureau 
of Engraving and Printing, and there is 
not one where more accuracy and stricter 
attention to duty are required. 

4. @ Ff. 
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work, and the official at the bureau re- 
ceipts for the amount sent. 

The paper is now wetted down and the 
four-note sheets are printed on one side, 
the back. They are then dried in a hot- 
air room, again wetted and receive their 
face imprint. A second drying and a 
third wetting make the notes ready for 
their serial numbers, and these being put 
on, thev are again dried. Then comes the 
seals, which are printed in the basement 
of the Treasury, wheie the notes are also 
cut apart. 

Wetting and drying the money-paper 
make it very rough, but being put under 
hydiaulic pressure all unevenness disap- 
pears, and it comes from this machine 
straight and bright. 

Throughout the various processes the 


THE WORK OF THE PATENT OFFICE. 


BY OUR WASHINGTON CORRESPONDENT. 


A word or two regarding the work in 
the Patent Office may be of interest. It, 
of course, requires a complex and care- 
fully arranged system to handle the busi- 
ness and properly look after the interests 
of all. To this end, therefore, the force 
is separated into thirty-eight divisions. 
Three of these are’ given up entirely to 
electrical work, though the other thirty- 
five have more or less of it. These three 
divisions are each presided over by a 
principal examiner of the highest skill in 
electrical matters, and under each is a 
corps of assistants who, from the very 
nature of the work, must also be experts. 
Indeed, the inducements to leave for out- 
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side positions are so great that the per- 
sonnel of these three divisions is con- 
tinuously changing. The office is greatly 
hampered in its work, and over 10,000 
cases are now awaiting action. 

Our forefathers could never have 
dreamed of the proportions to which this 
department of the government would 
grow. When first established under the 
inspiration of Thomas Jefferson, in 1790, 
the grant of a patent was an affair of 
importance and was under the jurisdic- 
tion of the State Department. A tribunal 
consisting of the Secretary of State, Sec- 
retary of War and the Attorney-General 
passed on each invention and carefully 
examined every feature. During the first 
year thirtv-three patents were granted; 
in 1792 the number was eleven, and in 
1793 twenty. It is said that Jefferson on 
one occasion strongly opposed a grant be- 
cause he considered the invention so val- 
uable that it would be unjust to give any 
one a monopoly of it. There being no 
appeal from the arbitrary decisions of 
this board, considerable disapprobation 
arose, and by various statutes the present 
system has been gradually evolved. As 
against the yearly numbers of thirty- 
three, eleven and twenty, there is now an 
average for each day in the year of 
seventy-six. Such has been the growth of 
the work, but not of the facilities for 
handling it. The building in which the 
Patent Office is housed was partly erected 
in 1836, and is wholly inadequate to the 
needs of the present day. We have, there- 
fore, the picture presented of this bureau 
passing on every conceivable kind of 
modern invention, yet itself compelled to 
employ in its work the inventions of years 
ago. Until this present year, stoves were 
in general use in many parts of the build- 
ing, the coal being carried to the 
upper stories by manual labor. One ele- 
vator constituted the modern method of 


transportation between the floors of the 
building that covers two city blocks. A 
little electricity, a great deal of gas, and 
some lamps and candles constituted the 
lighting facilities. While some improve- 
ments are now being made, no great re- 
lief can be hoped for until an entirely 
new structure is provided, for the busi- 
ness is growing rapidly. This, then, is 
the condition of the only self-supporting 
institution of the government, which has 
outside of its paid expenses an amount of 
$5,500,000 to its credit in the Treasury, 
and which it can not touch for its own 
betterment and the consequent beneficial 
results to those who seek its aid. Thanks 
for this are due our National Congress, 
whose economical hand rests heavily on 
the department that must of necessity be 
a political nonentity. E. G. 8. 
Washington, D. C., January 3. 
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Electrical Patents. 


The magnetic characteristic or satura- 
tion curve of a dynamoelectric machine 
is always to a certain extent curved, for 
the reason that the magnetization does 
not increase at the same rate as the in- 
crease of magnetizing or exciting current. 
Since the external characteristic or load 
curve of a dynamoelectric machine is 
always to a certain extent dependent for 
its shape upon the magnetic characteristic 
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ADJUSTING COMPOUND-WoUND GENERATOR. 


or saturation curve of the magnetic cir- 
cuit of the machine it follows that the 
load-curve or external characteristic is 
correspondingly curved. Thus when 
compounding a self-exciting, direct-cur- 
rent generator for constant potential the 
voltage at half load will be higher than 
at no load and at full load. In a similar 
manner when over-compounding such a 
machine by the use of a series field the 
ampere-turns of which are proportional 
to the load the voltage does not rise pro- 
portionally to the increase in load, but 
rises at a decreasing rate corresponding 
to the decreasing rate of increase of flux 
in the magnetic circuit. The voltage thus 
rises more from no load to half load than 
from half load to full load. Mr. Charles 
P. Steinmetz, of Schenectady, N. Y., has 
devised means that compensate for this 
variation in voltage due to the variation 
in permeability of the magnet circuit, and 
he accomplishes the result by varying the 
field magnetomotive force or forces at a 
rate greater than the rate of variation of 
load. While he has invented various 
means, which operate without the aid of 
moving parts, a patent has been obtained 
that is broad enough to include the use 
of automatically actuated moving parts 
for the purposes described. 

The General Electric Company has 
patented a novel mechanism devised by 
Mr. Robert H. Read, of Schenectady, N.Y., 
for suppressing the sparking of commu- 
tators. The object of the present inven- 
tion is to relieve dynamoelectric machines 
or electric motors or other rotary electric 
apparatus for generating, transforming 
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or receiving electric currents of pitting at 
the commutator bars, due to the discharge 
of cutout coils or from flashing of arcs 
over the commutator in machines oper- 
ating under high potentials. Mr. Read 
has discovered that arcs may be sup- 
pressed with great ease and perfection by 
applying air or other gaseous pressure in 
such a way as to squeeze the arc vapor 
into a tubular duct in or through which 
a stream of moving gas is kept in rapid 
motion. In applying this principle to 
commutators he provides means for de- 
veloping air pressure, the simplest and 
most effective of which he has found to be 
the use of a hollow shaft communicating 
through the hollow arms of a spider sup- 
porting the armature with the ventilating 
spaces in the armature core, the high speed 
of rotation of the armature throwing out 
the air centrifugally through the hollow 
arms of the spider and the ventilating 
spaces in the armature core and develop- 
ing a suction in the hollow shaft which 
may be brought to bear upon an ordinary 
commutator by a chamber enclosing the 
trailing end of the brush and approxi- 
mating within very close range of the 
commutator, or with a specially con- 
structed commutator may create suction 
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through hollow spaces formed between 
consecutive commutator bars. The plan 
thus outlined differs from methods here- 
tofore employed, in which a blast directed 
upon the commutator or laterally to the 
brushes was employed to extinguish the 
arc, in that it prevents diffusion or scat- 
tering of the vapor of the arcs, and there- 
by renders their absorption more perfect 
and instantaneous. 

A unique invention in the electrical art 
is a candy-making machine that has re- 
cently been patented by Messrs. William 
J. Morrison and John C. Wharton, both 
of Nashville, Tenn. A rotatable vessel 
is employed, comprising a lower pan- 
shaped section and an upper cover having 
a central opening, the two sections being 
secured together by means of vertical tie 
bolts, so that their edges are spaced a 
slight distance apart or have apertures. 
Within the receptacle thus formed and 
in line with the space or peripheral 
aperture is a corrugated annulus or band 
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of metal having such electrical resistance 
as to become heated by the passage of a 
current of electricity through it, the ends 
of this band being spaced apart. Instead 
of sheet metal, a coiled wire or other 
suitable resistance may be employed. The 
receptacle is supported in horizontal posi- 
tion upon an upright tubular insulator 
which is attached to a vertical shaft ar- 
ranged to be driven by an electric or other 
motor. From the resistance, band wires 
lead to suitable sleeves arranged upon the 
insulator and having brushes bearing 
against them. In operation, granulated 
sugar is poured into the vessel through 
the central opening in the top, the motor 
which drives the machine is started, and 
the current is turned through the resist- 
ance coil or band. This band being 
heated to a sufficient degree, which is con- 
trolled by a rheostat, causes the sugar to 
melt and the centrifugal force, due to the 
rotation of the vessel, expels the melted 
sugar through the peripheral aperture in 
the form of silk-like threads, or by regu- 
lating the heat and changing the form 
of heater and receptacle, a hard variety 
of stick-candy may be made. Since the 
molten sugar becomes more fluid at a 
higher temperature, its tendency to form 
threads is lessened at the increased heat, 
and the molten sugar may be received into 
a receptacle placed very near to the ro- 
tating vessel, so as to confine the heat 
and receive the liquid sugar in its molten 
condition on the surface of a cylindrical 
or polygonal receptacle, which chills, 
forming “sticks” or bars of such shapes 
as the receptacle may be made to give it. 
The inventors also provide means for in- 
troducing grated fruits, ete, into the 
candy. They employ a circular grater 
that is arranged upon the cover member 
directly over the orifice through which the 
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candy escapes. By holding the fruit 
against this grater it will be shredded 
and the comminuted portions will be 
thrown off by centrifugal force into the 
candy. 

Those who are familiar with the art of 
lighting by means of glowers formed from 
refractory materials, such as the rare 
earths or mixtures thereof, have from the 
first seen in such glowers a possible means 
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for producing lamps of very high candle- 
power. When, however, the attempt was 
made to realize the apparent possibilities 
of these glowers, it was found that solid 
glowers made of this class of conductors 
would break down under currents of con- 
siderable volume by reason of the fact 
that the central portion of the glowers 
would become fused or melted by the heat 
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produced by the current. Messrs. Henry 
Noel Potter, a citizen of ‘the United 
States, and residing in Berlin at the time 
the patent was applied for, and Walther 
Nernst, residing in Gottingen, Germany, 
have succeeded in overcoming the diffi- 
culty referred to and in producing lamps 
of very high candle-power by making 
hollow or tubular glowers with very thin 
walls. With such glowers it is possible 
to employ much heavier currents without 
danger of breaking down the glowers, and 
as a consequence it is possible to obtain 
from a single glower a far greater candle- 
power than could be obtained from a solid 
glower. These glowers are preferably 
made cylindrical in form, and to their 
ends are secured terminal connections 
which, in the form illustrated, consist of 
loops of fine wires having their ends made 
long enough to twist into good connect- 
ing devices for the circuit in which the 
glower is to be included. Outside the 
loops and on the ends of the glower are 
secured bodies formed by applying pasty 
material similar to that which enters into 
the composition of the glower to the out- 
side of the glowers, moulding or pressing 
them thereupon and afterward hardening 
them by heat. The patent has been as- 
signed to Mr. George Westinghéuse, of 
Pittsburg, Pa. 

Mr. Albert G. Davis, of Washington, 
D. C., the patent attorney for the General 
Electric Company, has obtained patents 
on several inventions which have been 
purchased by the company he represents. 
The first two patents relate, respectively, 
to a method of increasing the number of 
phases of electric currents and a system 
of electrical distribution. In practising 
these inventions he provides a plurality of 
sources of electromotive force, preferably, 
though not necessarily, counter-electro- 
motive force, dephased from each other 
by a definite and fixed amount, and these 
sources are connected in series across 
each pair of the mains carrying the cur- 
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rent whose number of phases is to be in- 
creased. The electromotive forces of these 
sources being dephased from each other 
form with the electromotive force on the 
mains a system of polyphase electro- 
motive forces of an order depending on 
the number of phases of electromotive 


- force of the sources and on the order of 


the original system. For example, it is 
possible to join two armatures mechan- 
ically or otherwise so that their electro- 
motive forces are dephased by ninety de- 
grees and to connect them in series across 
a pair of single-phase mains. With this 
arrangement a two-phase system of cur- 
rents and electromotive forces may be 
obtained. In a similar manner it is pos- 
sible to obtain a three-phase system. The 
next invention of Mr. Davis’s is a phase 
modifier and system of electrical distri- 
bution. The invention is designed to ob- 
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viate a change in the phase angle, due to 
a change in the load so as to preserve a 
symmetrical system of multiphase cur- 
rents at all loads, and this result is ac- 
complished by generating from the origi- 
nal current a plurality of dephased cur- 
rents and conducting the said dephased 
currents to translating devices. The 
original alternating current is not con- 
ducted to translating devices, but used 
simply, so far as the multiphase part of 
the system is concerned, for the genera- 
tion of the multiphase currents. The re- 
sult of this arrangement is that any 
change in the load of the secondary sys- 
tem will, at most, produce a correspond- 
ing change in each of the secondary cir- 
cuits and will not affect their relative 
phase angles. The last invention also re- 
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lates to the system of electrical distribu- 
tion that is particularly useful in connec- 
tion with single-phase systems, though it 
is applicable to any alternating system 
whatever. Briefly stated, the invention 
may be said to comprise an alternating- 
current system having a plurality of 
branch circuits leading from the mains 
thereof in combination with an electro- 
dynamic phase modifier constructed and 
arranged to act upon one or more of the 
said branch circuits, so as to produce a 
phase displacement between the currents 
flowing therein. It also comprises a novel 
construction of the electrodynamic phase 
modifier, together with various details of 
construction and arrangement. 

Messrs. Lee De Forrest and Edward 
H. Smythe have secured a patent on an 
apparatus for communicating signals 
through space. This is designed to re- 
place the generally used coherer. It was 
found that when two metallic electrodes 
are slightly separated, and included in 
series in a circuit containing a source of 
current, and a suitable medium is inter- 
posed in series between their opposed sur- 
faces, minute particles are torn off from 
the anode and carried across the gap 
separating the electrodes, where they 
build up little trees and bridges which 
extend out and soon bridge the gap. As 
long as these bridges continue between 
the electrodes, the resistance of the device 
is comparatively low; but if it is sub- 
jected to the influence of an electrical im- 
pulse or oscillation, such as results when 
a spark passes between the terminals of 
an induction coil, the metallic bridges 
between the electrodes are instantly dis- 
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rupted, and the resistance of the device 
increases greatly. Suitable materials for 
filling this gap are viscous liquids, such 
as glycerine and heavy oils, as these pre- 
vent clogging such as occurs when acidu- 
lated water alone is used. This device or 
detector operates automatically, and 
therefore is not retarded by the lag of any 
accessory devices such as are necessary in 
decohering the usual type of coherer. 
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A New Electrical Tachometer. 

This gives a brief description of an 
electrical speed indicator designed by 
Herr Scholkmann. ‘The tachometer is 
practically a small inductor generator, 
the revolving part of which is attached 
to the shaft, the speed of which is de- 
sired. Alternate poles of the stationary 
part of the machine are excited from any 
convenient source—usually a storage bat- 
tery. The remaining poles are wound 
with armature coils connected in series. 
The current from this circuit is led to 
the indicating instrument, which consists 
of a small split-phase induction motor. 
The rotor of this carries a pointer travel- 
ing over a uniformly divided scale. This 
rotor consists of an aluminum cylinder 
which is held, when no current is passing 
through the primary of the instrument, at 
the zero position by a spring. The de- 
flection instrument can be changed easily 
by placing resistance in series with the 
winding.—Revue Pratique (Paris), De- 


cember 20. 
2 


Some Sewage Purification Experiments. 

Much work has been carried out at 
Southford, England, in testing various 
systems of sewage purification. The re- 
sults of this work have been given out 
by Mr. J. Corbett, the borough engineer, 
in a paper before the Sanitary Institute 
Congress at Manchester. This is a manu- 
facturing town of nearly a quarter of a 
million inhabitants, where trade wastes in 
great variety are admitted to the sewers. 
The Webster electrolytic process was the 
most unique and most successful of the 
processes tried. Its cost was somewhat 
high, but it would have been adopted for 
the Southford sewage works but for the 
inability of the company promoting it to 
finance so large a scheme. In this process 
no chemical participants are used, but 
the sewage is passed between cast-iron 
plates alternately connected to the posi- 
tive and negative wires of a dynamo. The 
effect of this is to separate the sewage 
into clear liquid and flocculent particles 
which subside into sewage sludge in ordi- 
nary precipitation tanks. The following 
figures show the requirements for a mil- 
lion gallons of sewage treated per day. 
The electrical horse-power was 33.4, and 
the average voltage 41. The iron used 
for the electrodes was 428 pounds, being 
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about 3.2 grains of iron per gallon.—En- 
gineering (London), December 26. 
. 
Gas Engine Diagrams. 

Many of the troubles that have been 
experienced in developing the gas engine 
have arisen from too slavish an attempt 
to follow the lines of the steam engine, 
in the opinion of Mr. W. H. Booth. In 
the approved steam diagram the admis- 
sion line is vertical and the piston takes 
full pressure at a time when it can con- 
vert none of that pressure into work, the 
crank pin being upon the dead point. 
If we arranged that no steam be ad- 
mitted until the piston had moved for- 
ward somewhat, the time would be short- 
ened during which ‘the hot steam and 
cool cylinder are in contact. It is possi- 
ble that this method of operation would 
bring some slight economy, due to a sav- 
ing of condensed steam, but this saving 
would be too small to be worth consider- 
ing. Applying the same reasoning to 
the gas engine, a different state of affairs 
must be reckoned with. The admission 
line in the gas engine is a line of ex- 
plosion, and the gases while at their 
maximum temperature are in contact 
with the water-jacketed cylinder and are 
losing heat all through the period of 
practically no movement of the crank. 
The explosion would be productive of 
less shock if it occurred behind a piston 
already in movement, and the highly 
heated gases would be in contact with the 
cold cylinder for a shorter time; and al- 
though the maximum temperature of the 
gases would be less, due to slower com- 
bustion, the mean pressure during the 
stroke may be greater. Although this 


method of working is wrong theoretically, . 


it must not be forgotten that the gas en- 
gine is absolutely bad as a heat engine, 
for it has a water-cooled cylinder. While 
theory calls for an adiabatic expansion, 
this is not obtained in the gas engine. 
By delaying combustion, the same total 
heat is generated in the cylinder, and if 
this process is not too prolonged, this 
heat is converted into work more effi- 
ciently than if generated at the begin- 
ning of the stroke. The author then re- 
fers to the early Otto and Langen engine, 
and shows that although it was me- 
chanically a poor machine, it was 
thermally fairly efficient. In this engine 


the piston was raised as rapidly as it could 
be effected by the explosion, so that the 
hot gases were in contact with the cylin- 
der as short a time as possible. The 
author then calls attention to the troubles 
brought in by the presence of hydrogen 
in the gases. Rapid combustion of hydro- 
gen has led to smoke when burning 
hydrocarbons, and it now intensifies the 
ignition and compression difficulties to 
be surmounted in the gas engine.— 
Electrical Review (London), December 
12. 
2 

Speed Regulation of Induction Motors. 

In this article Herr M. Osnos con- 
siders at length the speed regulation of 
induction motors. The various methods 
used heretofore are referred to briefly, 
and their disadvantages brought out. 
When tthe speed of an induction motor is 
reduced by placing non-inductive resist- 
ances in the secondary circuit, a loss of 
energy takes place proportional to the 
speed reduction of the motor. The same 
result can be obtained by opposing the 
secondary circuit by a counter-electro- 
motive force, and this method is discussed 
analytically and graphically at some 
length. These counter-electromotive forces 
must have the same frequency as the cur- 
rents in the secondary. To secure this, 
the rotating part is drum-wound and pro- 
vided with an ordinary commutator. 
Upon this are placed the collecting 
brushes which lead the current into the 
stationary winding of the motor. By 
shifting these brushes relatively on the 
commutator the electromotive force be- 
tween*them can be varied, and in this way 
the speed of the motor can be changed. 
By moving all of the brushes together on 
the commutator, the phase of the electro- 
motive force collected can be changed, so 
that the method permits of a phase ad- 
justment of the motor as well as a speed 
regulation. Since the primary and sec- 
ondary windings may operate at different 
potentials, it may be necessary to inter- 
pose a transformer between the brushes 
and the stationary winding. The single 
coil or auto-transformer is very suitable 
for this work, as by changing the inter- 
mediate connection the counter-electro- 
motive force can be varied at will. In 
this method special precautions must be 
taken to avoid sparking. By making the 
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segments of insulation wide and using— 
two narrow brushes connected through a 
resistance, in place of one wide brush, 
this difficulty can be overcome.—Electro- 
technische Zeitschrift (Berlin), Decem- 


ber 11. 
A 


Ohmic Resistance of Electrolytes and Its 
Determination. 

Mr. J. Wright here reviews the various 
methods which have been used for meas- 
uring the resistance of electrolytes. First, 
the theory is considered briefly and the 
difficulties of the problem pointed out. 
The methods used vary according to the 
means adopted to avoid the errors intro- 
duced by polarization. In certain of these 
methods this error is thought to be elim- 
inated by using electrolytic terminals. 
In another class the length of the column 
of electrolyte is varied, and from figures 
thus obtained correction is made for the 
errors of polarization. In still another 
class the potentiometer method is used. 
In this method great care must be ex- 
ercised to secure a uniform column of 
electrolyte. Methods of this class are 
thought to give the most reliable results. 
The Kohlrausch method, using alternat- 
ing currents and a telephone, has found 
the widest application; but the author 
holds that measurements made in this 
way can not be accurate because electro- 
lytic action does not take place with alter- 
nating currents unless the frequency is 
very high. Mr. Duddell has shown that 
it is not until a frequency of over 10,000 
periods of a second is reached that polar- 
ization errors are eliminated. The 
secohmmeter method is open to same ob- 
jections.—Electrical Review (London), 


January 2. 
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Electrical Valves. 

In this article M. E. Hospitalier de- 
scribes the behavior of the Nodon electric 
valve. This consists of concentric cyl- 
inders of zinc and aluminum, the space 
between being filled by a saturated solu- 
tion of phosphate of ammonia. As is 
well known, when an alternating electro- 
motive force of not too high value is ap- 
plied to the terminals of this apparatus, 
the current passes through it in but one 
direction. Curves are given showing the 
action of the valve, which were obtained 
by using the ondograph. They show that 
the valve behaves as a condenser, the cur- 
rent pulses being displaced approximately 
one-quarter of a period. The efficiency 
of the valve was bebween sixty-five and 
seventy-five per cent. By a proper group- 
ing of four of these valves each half wave 
of the alternating current can be sent 
through a circuit in the same direction, 
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and thus the apparatus can be used for 
charging storage batteries from the alter- 
nating circuit. Apparatus suitable for 
charging automobile batteries has been 
made. ‘This is fitted with a small venti- 
lating fan, electrically driven to prevent 
too high temperature rise. As the appa- 
ratus is not expensive, it is thought that 
it may be used in place of the usual 
motor-generator set.—L’Industrie Elec- 
trique (Paris), December 10. 
a 
Experiments on Selective Wireless 
Telegraphy. 

This system of wireless telegraphy is 
the invention of Mr. Anders Bull, and it 
differs from the systems now in general use 
as instead of using simple wave impulses 
in transmitting signals, a series consist- 
ing of a fixed number of wave impulses 
succeeding each other at prearranged 
short intervals of time is used. Thus it 
is possible to give the signals from each 
separate transmitter a distinctive feature 
of their own. The transmitter consists 
of a rotating disc, upon which are ar- 
ranged vertical steel springs These 
springs are arranged to move in a radial 
direction only. Fixed above this dise 
is an electromagnet having a projecting 
pole-piece which attracts the springs as 
they pass in front of it when the disc is 
revolved. Above the disc is a U-shaped 
channel. When the springs are attracted 
by the magnet they pass on the inside of 
this channel. Placed beside the first elec- 
tromagnet is a second which, by attract- 
ing its armature, can deflect any spring as 
it passes over the pole, as described above, 
and cause it to pass on the outside of this 
U-shaped channel. Belted to the disc— 
or disperser, as this device is called—is a 
shaft which carries a commutator driving 
the latter by friction. This commutator 
is arranged to make a certain combina- 
tion of contacts during each revolution, 
each contact closing a circuit which actu- 
ates the second electromagnet described 
above, and deflects one of the steel 
springs. . When the sending key is closed 
the commutator is released and makes 
one revolution, throwing out a certain 
combination of springs. As the disperser 
continues to revolve, these springs pass 
under suitably placed contacts, and in so 
doing send out a series of waves through 
an induction coil and suitable antennz. 
The revolving device is similar to the dis- 
perser, but the deflecting magnet is oper- 
ated by a relay which itself is actuated 
by means of a coherer in the usual way. 
Thus the receiving apparatus will throw 
out a combination of springs identical 
with that thrown out by the disperser. 


139 


These springs pass around, due to the 
motion of the receiving apparatus, and 
come under a series of contacts connected 
in series, so that the circuit is completed 
only when contact is made simultaneously 
by all the springs. When the circuit is 
closed the signal is printed by a Morse fe- 
corder. Dashes are represented by a 
series of dots. It is evident that this 
receiving circuit will be closed only by the 
given combination of springs. Several 
sending commutators may be used with 
the same disperser, and several receiving 
circuits may be operated by the same re- 
ceiving device. The system has been 
tested experimentally, using three senders 
and three receiving instruments, each 
operated independently. Fifty letters a 
minute have been transmitted by this 
system, and it is easy to render the mes- 
sage unintelligible to other systems by 
causing the impulses of the series to over- 
lap. This would give a continuous suc- 
cession of dots on any other receiver.— 
Electrician (London), January 2. 
* 

Variable Speed Alternating-Current Motors. 

The speed of induction motors is usu- 
ally varied by introducing resistance into 
the secondary circuit, thus causing a loss 
of energy proportional to the reduction in 
speed. This loss can be avoided if the 
secondary current be reduced by inter- 
posing a counter-electromotive force in 
the secondary circuit, a method which has 
been used by the Société Alsacienne de 
Constructions Mecaniques. The rotor 
has a drum-winding. Brushes corre- 
sponding to the type of machine—that is, 
whether it be a two or three-phase motor 
—are placed on the commutator. These 
brushes are connected to the secondary of 
a polyphase transformer, the primary of 
which is connected to the circuit from 
which the motor derives its power. By 
varying the number of coils in the second- 
ary of this transformer, the electromotive 
force introduced into the secondary of the 
motor can be varied, and in this way the 
speed of the motor can be changed at-will. 
In this method, the power which would 
be dissipated in the rheostat with rheo- 
static control is pumped back into the 
circuit. The efficiency of the motor is 
therefore lowered only bv the losses of the 
transformer. By reversing the trans- 
former so as to introduce an electromotive 
force having the same direction as the sec- 
ondary current, the motor can be run 
above synchronous speed. By shifting 
the position of the brushes on the com- 
mutator, the phase of the primary cur- 
rent can be shifted until it is brought 
into phase, or even leads the terminal 
electromotive force. A convenient type 
of transformer for this work is that 
known as the induction regulator, as this 
gives a perfectly continuous change in 
speed from the lowest to the highest 
point.—L’Industrie Electrique (Paris), 
December 25, 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Slow and Moderate Speed Belted 
Generators and Motors. 

The entire construction of these ma- 

chines, whether of the larger or smaller 





74-HorsE-PowER Motor. 


sizes, is of high grade. The best mate- 
rials are used and the best workmanship 
is employed. 

The frames of all machines are of the 
multipolar design, four, six, and eight 
poles, according to the size, excepting the 
two small sizes, which are of the bipolar 
type. The frame proper is of soft, close- 
grained cast iron with pole pieces of the 
laminated type, ex- 
cepting with some 
of the — smaller 
sizes. The lami- 
nated poles are 
built up of discs 
of thin sheet iron 
and are cast weld- 
ed into the frame. 
These dises, before 
they are put to- 
gether to form the 
pole, are annealed 
and especially 
treated, whereby 
the eddy currents 
are reduced to a 
minimum and the efficiency of the ma- 
chine materially increased. The poles are 
fitted with a special design of pole shoe, 
so that the proper magnetic fringe is pro- 
vided, sparking at the brushes prevented 
and magnetic hum eliminated. 

The segments or bars of all commuta- 
tors are of hard-drawn or of drop-forged 
copper, which ensures them being free 
from blow holes, of long life, and to wear 





Fi ope 
i ie 
2 BS ee 





10-HorsE-POWER ENCLOSED Motor, witH Doors REMOVED. 





APPARATUS. 





evenly. They are mounted upon a cast- 
steel shell and are insulated from it and 
from each other with the very best of 
mica, of such quality that it will wear 
evenly with the bar. 

The shell is of such construction that 
it is impossible for the segments to move 
or the commutator to get out of true, 
even if it were struck a heavy blow, for 
the back shell projects completely under 
the segments and has a turned projection 
which carries the front shell, so that the 
entire commutator is self-contained; be- 
sides this, it is impossible for anything to 
get in under the bars and short-circuit 
them. 

The entire commutator is built on lib- 
eral lines. It is of such size as to allow 
for carbon brushes carrying not over 
thirty amperes to the square inch, and in 
addition to this, the bars are of good 
depth, ensuring them to be of ample size 
even after severe service. 

As will be observed from the illustra- 
tion of the armature, the wings of the 
segments of the commutator are of such 
height as to bring them opposite the slots 





in the core of the armature, avoiding the 
necessity of bending the armature con- 
ductors down to reach the commutator. 
All armatures, regardless of the size, 
are of the iron-clad, laminated-core, 
tooth-typed, and all of them are of the 
bar-wound construction, excepting the 
small sizes and for the higher voltages, 
in which case they are wire wound. The 
armature conductors or windings, whether 


of bar copper or of wire, are formed into 
shape, thoroughly insulated and tested 
before being placed in position on the 
armature. The armature core consists of 
discs of thin sheet iron, which are an- 
nealed and specially treated before being 
placed together, so as to prevent eddy 
currents. With the smaller sizes, the 
discs are mounted and keved directly on 
the shaft, while with the larger sizes they 
are mounted upon a spider which is keyed 
to the shaft. These discs are notched, 
so that when they are placed together 
they form slots on the circumference of 
the core into which the windings are 
placed. Great care is taken in punching 
the discs so as to make them register ab- 
solutely and form perfect slots, for if they 
did not and one projected beyond the 
other, it would quite likely injure the in- 
sulation. 

In addition to the coils or windings 
being insulated, which consists of their 
first being dipped in a special insulating 
and water-proof varnish and then 
wrapped with heavy linen tape, after 
which they are again thoroughly satu- 
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rated with the special insulating and 
water-proof varnish, the slots in the core 
into which they are placed are insulated 
by troughs of alternate layers of heavy 
fuller board, mica and oiled paper, the 
whole forming an insulation between the 
coil and the core that is practically in- 
destructible. Ventilation is provided for 
by openings running parallel with the 
shaft, with frequent appertures extending 
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to the circumference between the dises of 


the core, allowing for the free circulation freedom from noise, and good commuta- 
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wearing and heating of the commutator, 


25-K1LOWATT GENERATOR, 


of air throughout the entire armature. 
With all bar-wound armatures, and the 
majority of those that are wire-wound, 
the windings are held in position with- 
out the use of band wires on the body, 
for the teeth of the discs, which form the 
slot on the core, are of such shape that 
wooden wedges are driven in over the 
windings, holding them firmly in place 
without the use of band wires. 

Whether of the larger or smaller size 
machines, the field coils are form-wound 
and are thoroughly insulated and tested 
before being placed in the machine. The 
coils are first wound into form, during 
which process each layer of wire as it is 
wound on the form is insulated from the 
preceeding layer by a layer of fuller 
board. This not only prevents one layer 
from coming in contact with another, but 
gives the proper shape to the coil and aids 
greatly in its always retaining its shape. 

After the coil is wound into form it is 
first dipped in a bath of insulating varn- 
ish; it is then thoroughly baked, after 
which it is covered with heavy fuller 
board, mica and canvas, with a layer of 
tape over all. It is then corded and fin- 
ished with a coat of insulating and 
weather-proof varnish, the whole forming 
an insulation that will successfully defy 
all ordinary electrical and mechanical 
strains. 

With all compound-wound machines, 
excepting with the small sizes, the shunt 
and series.coils are separately wound, and 
in such cases the series coil is of solid bar 
copper, one turn to the layer, designed 
to wind to the same height as the shunt 
coil. 

Sparkless operation of the brushes, 





tion are to a great extent dependent upon 
the design of the brush holder, and the 





effort is made to make these brush holders 
all that can be desired in these directions. 
Two types of holders are used, according 





200-K1LOWATT THREE-BEARING GENERATOR. 


to the size of the machine and the volt- 
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contact, radial type is used, while with 
low potential, large machines a positive 
clamp, hinged radial type, is used. In 
either case they are very effective, easily 
adjusted, and ensure perfect contact be- 
tween the brush and the collecting ring. 
All brush holders are designed for the 
use of carbon brushes and the brushes are 
of such size so as to allow for not more 
than thirty amperes to the square inch. 

The bearings are of the best gun metal, 
of the ring-oiling, self-aligning type. 
Oil wells of ample capacity are provided 
in each pedestal, and are fitted with a 
glass gauge and draincock. Bearings are 
made to standard gauge and reamed so 
that they are interchangeable and easily 
replaced. 

During the construction all parts are 
submitted to a series of thorough inspec- 
tion and tests, the tests for insulating be- 
ing made with 1,000 volts alternating 
current. — 

Before shipment each machine is given 
a complete running test, under full load, 
for sufficient time to bring it up to its 
maximum temperature, so that every 
machine is known to be correct when it 
leaves the works. 

These machines are manufactured by 
the Triumph Electric Company, Cincin- 
nati, Ohio. 








The Frontier Telephone Company, 
Buffalo, N. Y. 

The Frontier Telephone Company was 
incorporated during the latter part of 
1901, and received its grant December 13, 
1901. The franchise from the city of 
Buffalo gives the company the right to 
lay conduits in all the streets, and to set 
poles in all streets except those mentioned 
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in a rather long list, these distributing 


age. With the smaller machines and the poles so located as to meet the approval of 
larger sizes of high potential, a sliding the commissioner of public works. 
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The plans were started early in Janu- 
ary of this year for the erection of an 
office building, the installation of a good- 
sized conduit system, and the construction 
of a number of miles of pole lines in the 
better part of the residence district; and 
throughout practically all of the business 
district the system of block distribution 
was arranged for. In the business por- 
tion of the town it was planned to bring 
the cables directly underground through 
the conduit lines into the building base- 
ments, from terminals in which the in- 
dividual subscribers’ lines were to be car- 
ried throughout the buildings. In the 
residence portions of the block system 
district it was decided to place dis- 
tributing poles in the centres of the blocks 
and to run the underground conductors to 
them through lateral pipes laid through 
the properties. 

It will be remembered that the climate 
in Buffalo is rather Arctic in nature, and 
so it is not strange that nearly four 
months elapsed from the time that plans 
were started until the time that work was 
actually begun. 

Tarly in May the ground was broken 
for the conduit system. “Camp” style of 
duct, made in Aultman, Ohio, set in con- 
crete, has been used throughout the plant. 
The manholes are brick, with concrete 
floors and roofs, and the manhole covers 
are all cast steel. The poles that have 
been used are practically all Idaho cedar. 
The usual styles of telephone cabling and 
line construction have been adopted. 

The Frontier company’s central office 
plant is located on Ellicott street, between 
Mohawk and Huron streets. Here a 
three-story building has been erected, 
which provides for the operating, supply 
and executive departments of the com- 
pany. The cables enter the basement 
from the front side of the building, and 
extend up its south wall in tile pipes to 
the under side of the second floor. From 
this point the switchboard system begins. 
The Kellogg Switchboard and Supply 


Company, of Chicago, IIl., has furnished | 


practically all the equipment the company 
uses. Its 18,000 multiple switchboard 
is now being installed. An equipment for 
5,000 lines is being put in at present, and 
additional equipment to develop the sys- 
tem to 8,000 lines will be shipped from 
the factory shortly. 

The number of contracts taken to date 
is very close to 5,800. It will be noted 
that this is by far the largest number of 
contracts that any independent exchange 
has ever secured before actual operations 
have begun. The Frontier company has 
now on its solicitors’ records a list of some 
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5,000 additional names of parties who 
express their entire readiness to subscribe 
for service as soon as the switchboard is 
in operation. A much more difficult and 
active campaign is anticipated in prepar- 
ing to take in this latter quantity of busi- 
ness than it has been necessary to prose- 
cute in building the original plant. 


One of the principal differences, per-- 


haps, between the Frontier company’s 
scheme and that of most of the other con- 
cerns that have started into business re- 
cently is the development of party line 
business. Buffalo has an extensive ter- 
ritory populated by small business con- 
cerns, and owners of small homes that 
have not as yet been supplied with tele- 
phone service by any company. A can- 
vass of this class of business has shown 
that it can be developed rapidly and 
profitably. A party line at a reasonable 
rate gives the little grocery store all the 
telephone service it needs, and makes 
telephone service a necessary convenience. 

Pay-station contracts are being signed 
by drug stores, cigar dealers and other 
people whose instruments are necessarily 
placed at the constant service of the pub- 
lic. This meets the objection a great 
many business men find in flat-rate 
service. 
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An Electrically Operated Oil Cir- 
cuit-Breaker for High-Tension 
Circuits. 

The rapid increase during recent years 
in the size of central stations and the 
currents and voltages handled therein has 
necessitated a great development in the 
methods and apparatus for controlling 
and switching electric currents. While a 
few years ago most alternating-current 
switchboards were equipped with hand- 
operated knife switches, 1¢ is now found 
advisable and often necessary to use some 
means Of auxiliary control. This permits 
the actual current switching devices to be 
located with regard to the general design 
of the station and satisfactory layouts of 


circuits and apparatus; at the same time 


it centralizes the control within a small 
space, where the operator may have under 
his hand, so to speak, the whole station, 
and before his eye, an indication of the 
condition of every circuit. 

One of the most remarkable pieces of 
apparatus which has contributed to make 
this great development possible is the 
high-tension, power-operated, oil-break 
circuit-breaker. While the carbon shunt, 
open-air tvpe of breaker, in which the arc 
is ruptured in the open air, has given 
excellent service in most classes of work, 
there are many places where, on account 
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of space or other limitations, its use 
would not be feasible. It is to meet the 
need of a compact, safe and reliable de- 
vice for rupturing high-tension circuits 
that the oil-break circuit-breaker has been 
developed. The accompanying illustra- 
tion shows a three-pole, double-break, 
automatic oil circuit-breaker, operated by 
electromagnets. The circuit-breaker is 
erected in a masonry structure with each 
pole and oil tank in a separate fireproof 
compartment. There are two stationary 
contacts to the pole, one connecting to the 
incoming lead and the other to the out- 
going lead of the same phase, each con- 
tact being mounted in a large porcelain 
insulator. In the illustration, one of the 
porcelain insulators is visible in the right- 
hand compartment. 

The insulators are fastened to a cast- 
iron frame which also supports the en- 
closing oil tank. The frame itself is sup- 
ported from the soapstone slab at the top 
of the masonry walls by strain insulators. 
The movable contact for each pole con- 
sists of a U-shaped piece of copper 
fastened to the end of a stout wooden rod. 
In the closed position of the switch one of 
these U-shaped pieces electrically con- 
nects the two stationary contacts of each 
pole. The wooden rods are fastened at 
their upper ends to a common cross-bar 
which extends over the three masonry 
compartments and is supported by a sys- 
tem of levers giving a straight-line up- 
and-down motion. The cross-bar is 
raised by the enclosing magnets, assisted 
at the beginning of the motion by a pair 
of balancing springs. The springs and 
the case containing the magnet are at the 
upper right-hand corner in the illustra- 
tion. A toggle joint, shown at the left in 
the illustration, automatically locks this 
system of levers when the circuit-breaker 
is in the closed position. 

The toggle joint is released by a blow 
from the tripping magnet, whereupon the 
cross-bar, under the influence of gravity, 
and a powerful spring, quickly drops, open- 
ing the contacts. The break takes place 
first at the main contacts and then after- 
ward at a removable -plug attached to the 
stationary contact which enters a hole on 
the movable contact. The plug thus re- 
ceives all the effects of any arcing that 
there may be and, since it is removable, 
is easily replaced. The current for the 
closing and tripping magnets is derived 
from the exciters, storage battery or other 
source of low-voltage, direct-current 


supply. If necessary, the circuit-breaker 
can easily be operated by hand without 
disturbing the mechanism in any way. 
The oil tanks, one of which is to be seen 
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in the middle compartment, are con- 
structed of heavy sheet metal, and the in- 
terior is lined with insulating cement 
which is moulded to fit closely about the 
terminals and moving contact piece, leav- 
ing just room enough for the free move- 
ment of the parts in oil. By this means 
the amount of oil is reduced to a mini- 
mum. When the circuit-breaker is open, 
the wooden rod interposes an effective 
barrier between the two terminals of each 
pole. Suitable levers are provided for 
handling the tanks, which may be lowered 
away from the contacts and removed 
without disturbing the rest of the circuit- 
breaker. The entire circuit-breaker may 
be set in place and all parts adjusted be- 
fore the oil tanks are placed in position. 
When necessary the tanks may be filled 
without removing them from their posi- 
tion. The oil level is easily seen by means 
of a small sight gauge. The tanks are 
insulated from the circuit, and, all the 
live metal parts being immersed in oil, 
there is no possibility of receiving a shock 
from touching the breaker. 

Mounted on each circuit-breaker is a 
small double-pole, double-throw knife 
switch, which is used with the indicating 
and tripping circuits, and is operated by 
the motion of the levers of the circuit- 
breaker. The controlling and indicating 
devices consist of a controlling switch, an 
electromechanical tell-tale indicator, and 
a lamp. These are suitably mounted at 
the operating platform. A polyphase 
overload relay, connected to series trans- 
formers in the main circuits, is provided 
for automatic opening. The controlling 
switch, which is of the drum type, has 
three positions, namely, “closed,” “off” 
and “open.” It will remain of itself in 
the “off” or the “open” positions only. 
In other words, if it is thrown to the 
“open” position it will remain in that 
position when the hand is removed, but 
if it is thrown to the “closed” position it 
will turn of itself to the “off” position 
as soon as the handle is free. In the 
“off” position it connects the control cir- 
cuit so that if the oil circuit-breaker 
opens through the action of any of the 
automatic devices the lamp will be lighted 
on the operating stand to attract the 
operator’s attention. If the oil circuit- 
breaker is opened by the operator throw- 


_ ing the controlling switch to the “open” 


position, the lamp does not light. 

The mechanism of the electromechan- 
ical tell-tale indicator consists of an elec- 
tromagnet which attracts a pivoted arma- 
ture through an angle of about ninety 
degrees. Attached to the armature is a 
dise with a pointer which indicates to the 
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eye the “open” or “closed” position of the 
oil circuit-breaker. 

In the accompanying illustration the 
closing magnet is partly hidden by the 
overload relay. This operates on the 
principle of the single-phase induction 
motor. Each of the sectors swings between 
the poles of an alternating-current elec- 
tromagnet. Part of each pole is sur- 
rounded by a short-circuited strip of cop- 
per, which acts to retard the magnetic flux 
and thus produces a shifting field. This 
tends to move the counterweighted 
sectors which carry a contact closing the 
tripping circuit of the circuit-breaker. 
The two sectors are connected: in parallel 
and either alone will trip the breaker. 
The current for their magnets are de- 
rived from the phases of the main cir- 
cuit by series transformers. 

















‘ELECTRICALLY OPERATED O11 CrRrcuIt-BREAKER 


FOR HieH-TENSION CIRCUIT. 


The apparatus described above, known 
as the “type C circuit-breaker,” is manu- 
factured by the Westinghouse Electric 
and Manufacturing Company, whose en- 
gineers have devoted much attention to 
the development of simple and efficient 
means of operating switchboards in large 


power plants. 
>> — 


Sight Feed Red Oil Cup for 
Movable Bearings. 

The construction of the cup illustrated 
in the accompanying engravings is sim- 
ple, the round body having a window on 
each side to enable the engineer to see the 
height of the oil in the cup. The feeding 
arrangement consists of tubes, one tele- 
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scoping within the other, the outer tube 
being fastened permanently in the base of 
the cup and communicating with the oil 
hole in the shank. The inner tube is fast- 
ened to the filling plug and has small 
oil holes drilled in it close to the top, and 
carries a regulating nut on the upper 
threaded portion, this nut being adapted 
to partially close the oil holes for the pur- 





pose of regulating, when the cup is in 
operation, a quantity of oil being fed 
through at this point. A feature in hav- 
ing the oil tubes telescoped is that when 
filling the cup it is not necessary to en- 
tirely remove the filling plug, but simply 
to raise it high enough to insert the 


nozzle of the oil can. The oil ducts are 
large and straight, and it is easy ‘to keep 
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the cup clean and free from impurities 
which may be in the oil. 

The operation of the cup will be readily 
understood by referring to the illustra- 
tions. Fig. 1 shows an exterior view, 
with the plug raised for filling. Fig. 2 
is a sectional view, showing the interior 
construction. The cup having been filled 
with oil, as soon as it is put in motion the 
oil begins to travel in a body within the 
cup, and at each revolution is thrown 
against the feeding apparatus and flows 
down through it to the bearing. In this 
manner, no matter how little oil there 
may be in the cup, the centrifugal force, 
combined with the shape of the body, will 
carry it to the holes in the feed tube. 
This oil cup is made by the Lunkenheimer 
Company, of Cincinnati, Ohio. 
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Electric Haulage on Canals. 

At a recent meeting of the British In- 
stitution of Electrical Engineers, Mr. E. 
W. Marchant read a paper, entitled 
“Blectric Haulage on Canals.” After a 
sketch of the early history of canals and 
the reasons for their present decadence, 
the author took up the question of haul- 
age. This may be divided into three 
branches—with tractors running on a 
track or road; with tractors running on 
rails, and, third, haulage by tugs. The 
first system has been applied in France 
by M. Giollot. The tractor weighs about 
two tons and carries a 500-volt motor, 
drawing barges of 300 tons’ weight at a 
speed of 1.7 miles per hour. The effi- 
ciency is fairly high, being forty per 
cent. Another example of this system 
has been worked out in Brussels. Power 
is transmitted by three-phase currents at 
6,000 volts, which is transformed down 
to 600 volts, three-phase, for the tractor 
motor. These run on a track at the side 
of the canal. Rheostatic control is used. 
The second system has been tried by 
Siemens & Halske on the Finow Canal. 
With a locomotive of two tons the speed 
is 2.8 miles per hour, drawing a barge of 
150 tons’ weight. The motor used is of 
ten horse-power. A system in which the 
tractor runs on an overhead rail has been 
described by Lamb, which was also ap- 
plied on the Finow Canal. The tractor 
runs on a steel rope supported by stout 
masts, and is driven by a five-horse-power 
motor. The total weight of the tractor 
was one ton. The system was not satis- 
factory because the strain on the masts 
threw them out of position, and the strain 
on the rope is very severe. Haulage by 
tugs has been fairly successful. Two sys- 
tems are in use. In the first the tug is 
driven by a screw. In the second the tug 
picks up a chain laid in the canal. When 
a screw is used it is necessary to so select 
it as to prevent damage to the canal due 
to the waves set up. This system has been 
used in the Charleroi Canal. The tugs 
are forty feet long and five feet beam, 
fitted with a twelve-horse-power engine. 
Tables were shown giving the efficiencies 
of the various systems. 





Electric Conduit Railways in 
England. 

During the month of December a num- 
ber of electric conduit railways were put 
in operation in England. The first of 
these was at Bournemouth, which was 
started on December 13. This is the first 
road of its kind to be laid down in Eng- 
land. Two cars were sent out at 10.30 
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in the evening. These contained the 
mayor, a number of officials of the town, 
the engineer of the road and other in- 
vited guests. The change from the con- 
duit system to the overhead trolley was 
made without a hitch. The plow is lifted 
out of the conduit by a handle operated 
by the motorman. The system used here 
is known as the “side slot,” and was de- 
signed by Mr. A. N. Connett, chief en- 
gineer for Messrs. J. G. White & Com- 
pany, Limited, contractors for the road. 

The conduit is about twenty-four 
inches deep, and fifteen inches in width. 
The conductor rails are T-shaped and 
supported by insulators which are placed 
about fifteen feet apart. 


On December 16 a private trial of the’ 
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An Automatic Oil-Electric Machine. 

The engine illustrated in the accom- 
panying engravings is of the single- 
cylinder, vertical trunk type, resembling 
somewhat the open-frame marine type 
now quite largely used in stationary 
steam engine installations. The design 
avoids excessive material, and combines 
a high factor of safety and durability with 
low cost of maintenance. The cylinder, 
which is water-jacketed, rests on columns 
of open-hearth steel diagonally braced by 
steel-tension rods. The frame combines 
the maximum of strength with the mini- 
mum of weight, and although the cyl- 
inder and crank shaft are heavier than in 

















Four-Kitowatt, Sixty-FivE Lieuts AUTOMATIC O1L-ELECTRIC MACHINE. 


conduit line at Richmond Hill was made. 
The trial was in every way successful. 
The power-house for these roads contains 
four engines of 500 horse-power each, 
driving 272-kilowatt generators. There 
are four Lancashire boilers of 500 horse- 
power each, with mechanical stokers and 
ash and coal conveyors. The plant runs 
condensing. These roads have been in 
successful operation since they have been 
opened, and the borough is much pleased 
with the excellent manner in which they 
have been constructed and the prompt- 
ness with which the work was carried out. 
The roads were completed and the cars 
started much sooner than had been ex- 
pected. 


the usual practice, the moderate weight 
of the engine bed-frame and flywheels 
effects a marked reduction in the weight 
of the complete engine. The open frame 
permits ready access to the main _bear- 
ings, crank pin and connecting rods. 
The cover for the cylinder and valve is 
made in a single casting which, when re- 
moved, exposes the whole interior of the 
engine without disturbing any of the 
working mechanism. The shaft is care- 
fully balanced by crank counterweights, 
and the connecting rod of the English 
high-speed marine type. Cam-operated 
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poppet valves with spring closure are em- 
ployed. The cam shaft is actuated by a 
single lay shaft which is connected to the 
crank shaft below and the cam shaft 
above by helical gears. The governor is 
placed at the top of the lay shaft by which 
it is operated, the object being to permit 
close connection between the governor and 
the air and oil-inlet valves. 

The thermodynamic cycle adopted for 
this engine is the Beau de Rochas. Elec- 
trical ignition’ of the hammer-break type 


ELECTRICAL REVIEW 


energy required to keep up the rated en- 
gine speed. 

The patents covering the system of fuel 
control include a fuel feed which is alter- 
native and which increases the fuel flexi- 
bility by permitting the use of gaseous or 
liquid fuel, as desired, by changing the 
feed in the valve; a direct means of using 
fluid fuel, which provides for the most 
effective utilization of the low-cost hydro- 
carbons by automatic atmospheric press- 
ure supply of cold fuel, dispensing with 
the vaporizer and obviating all forms of 
forced gravity feed; positive starting and 
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is used. The mechanism for making and 
breaking current to produce a spark is 
attached to the igniter plug, which is an 
easily removable plug inserted in the 
cylinder head. The battery or sparking 
dynamo is connected to a switch so 
arranged that the direction of the current 
through the igniting apparatus may be 
periodically reversed. 

The engine is capable of using kero- 
sene oil as fuel. It can be started easily 
and certainly, and the regulation is by 
variable pressure, every impulse stroke 
being effective. The fuel supplying mech- 
anism constantly maintains correct rela- 
tions between the fuel and air under 
changing load, the quantity of combusti- 
ble mixture being micrometrically pro- 
portioned to produce the exact mechanical 





continuously steady operation are assured 
by automatically providing positive start- 
ing conditions; a positive governor sys- 
tem, which automatically varies the work- 
ing pressure with exactness to suit load 
requirements. 

This engine has been installed in a 
number of isolated plants, and has been 
strongly commended for its high effi- 
ciency and positive working. This type 
of engine was used with particular suc- 
cess in the recent military and naval 
manceuvres conducted by these two arms 
of the government service, being used 
for furnishing current for both search- 
light and the wireless telegraph apparatus. 

The engines are manufactured by the 
General Power Company, 81-83 Fulton 
street, New York city. 
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The Automobile Show. 

The third annual Automobile Show, 
under the auspices of the Automobile 
Club of America and the National Asso- 
ciation of Automobile Manufacturers, 
held in Madison Square Garden, New 
York city, January 17 to 24, 1903, 
opened its doors to a record-breaking at- 
tendance. The very great amount of space 
required for the exhibits left hardly 
enough room for the enthusiastic attend- 
ants to thread their way with any degree 
of comfort. Notwithstanding this every- 
body apparently stayed long enough to get 
a very fair idea of the excellent products 
which the automobile manufacturer and 
the maker of accessories had to show. 

There were in all 200 exhibitors listed 
in the official catalogue. Of these, at 
least 125 exhibited fully equipped motor 
vehicles. 

The Electric Vehicle Company had on 
view a splendid line of electric machines 
in several different types. These were 
very much admired, and attracted a great 
deal of attention from every visitor to the 
Garden. Conspicuous among the models 
shown. is the new Columbia four- 
cylinder gasoline touring car. Two of 
the latest style Columbia electric 
broughams are shown. The extension 
front pattern has inside accommodation 
for four passengers, while the straight 
front pattern provides for two. The 
forward seat of the extension front 
pattern is hinged, and when not in 
use may be raised, leaving a clear space. 
Both of these vehicles are richly up- 
holstered, and the interior furnishings 
include silk curtains, electric light in 
dome fixture controlled from _ inside, 
driver’s signal, card case with memoran- 
dum pad, and a mirror placed in a con- 
venient pocket. The Columbia electric 
hansom is one of the most elegant and 
thoroughly distinctive electric vehicles in 
the entire exhibition. A new feature, 
which the company states is placed on the 
market in response to a wide demand for 
a thoroughly up-to-date electric auto- 
mobile operated from the inside, and dis- 
pensing with the necessity of a separate 
driver, is shown. The Columbia electric 
rear boot coupé, which is built exclusively 
for private service, combines on a smalier 
scale the distinctive features of both 
brougham and hansom types. The light 
electric runabout, the weight of which in- 
cluding the battery, which affords forty 
miles on one charge, is 1,000 pounds, is 
one of the lightest electric automobiles of 
its capacity which has been seen. Among 
the other vehicles are the Columbia elec- 
trie cabriolet, electric victoria, electric 
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tonneau, special service wagon, electric 
truck and other distinctive types. 

The Westinghouse Electric and Manu- 
facturing Company made a conspicuous 
exhibit of electrical equipments for motor 
vehicles and storage battery charging out- 
fits. This exhibit was in charge of Messrs. 
Probasco and Eames. 

The motors shown comprise both high 
and low-speed machines, with plain bear- 
ings or ball bearings as desired. These 
motors are cylindrical in shape, and are 
especially adapted for universal methods 
of suspension and facility of removal for 
inspection or repair. They are designed 
to meet the severe conditions under 
which electric vehicle motors are oper- 
ated, and will sustain without injury 
of any kind a load of over 100 per 
cent above their normal rating for over 
one hour, and will commutate perfectly 
up to at least 300 per cent overload. They 
have been carefully worked out with a 
view of obtaining low-current consump- 
tion when climbing hills or running 
through heavy roads, which is especially 
important from the standpoint of mileage. 
The controllers exhibited by the Westing- 
house company are designed for both 
single and double-motor equipments, and 
have four speeds both forward and back- 
ward. They may be let into the seat in 
such a manner that all parts are easily 
accessible from the top and front. The 
reverse drum or switch is part of the 
controller, and an interlocking device is 
provided, acting between the main drum 
and the reverse drum, making it im- 
possible to reverse when the controller is 
in any other than the off position, the 
main drum being locked in that posi- 
tion unless the reversed drum is either 
in the forward or reversed position. A 
novel battery indicating meter is ex- 
hibited, which shows at a glance the state 
of the charge or discharge of the bat- 
teries, and also serves to indicate whether 
the battery is fully charged at the charg- 
ing station. Another ingenious and very 
useful device is the cutout switch, which 
may be so mounted as to be used as an 
emergency device. The handle is remov- 
able only at the off position. When the 
switch is in the off or charging positions, 
the motors and controllers are entirely 
disconnected from the electric circuits. 
The charging outfits shown include both 
station and private switchboard and 
motor-generator sets. The station switch- 
boards are intended for use where several 
vehicles are charged simultaneously, and 
are so arranged that the voltage and cur- 
rent of any vehicle being charged may be 
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controlled and measured at the board. 
This makes it possible to make all meas- 
urements with only one set of instru- 
ments, and to keep an accurate record of 
the condition of each battery. The rheo- 
stats used in connection with these parts 
are either of the grid or embedded type, 
and are well ventilated and of substantial 
and non-inflammable construction. The 
private switchboards are supplied with 
voltmeter, ammeter, switches and an auto- 
matic circuit-breaker which prevents the 
overcharging of the battery. These 
switchboards may be mounted on a wall 
and occupy very little space. The motor- 
generator sets are equipped with either 
alternating-current or direct-current 
motors, thus making it possible to utilize 
any current supply whatever. 

The machines made by the Studebaker 
Brothers’ Manufacturing Company, of 
South Bend, Ind., were the centre of an 
admiring attendance, the graceful lines 
of these machines eliciting a great deal of 
favorable comment. 

The Electric Storage Battery Company, 
New York, was ably represented and 
made a very attractive exhibit of “Exide” 
batteries and accumulators for automobile 
use. cm. 
The Edison Storage Battery Company 
was besieged by visitors who were all 
anxious to become acquainted with the 
battery. which has been so much talked of 
of late. 

The self-charging gasoline electric ma- 
chine, made for the celebrated turfman, 
James Brady, exhibited by Knight Neftel, 
attracted a good deal of interest, and is 
certainly a. very handsome machine. 

One of the most striking exhibits were 
the two massive trucks which were in the 
booth representing the Vehicle Equipment 
Company, of which the Ranier Company, 
393 Broadway, New York city, is the 
general sales agent. One of these trucks 
was a heavy ten-horse-power affair for 
heavy dray purposes, and another was 
used by the New York Telephone Com- 
pany for transporting heavy cables about 
town, and is further equipped with an 
electric windlass for drawing the lead 
cable through the conduits. 

Among other exhibitors were the fol- 
lowing: Ajax Motor Vehicle Company, 
New York city; Joseph Dixon Crucible 
Company, Jersey City, N. J.; the Veeder 
Manufacturing Company, Hartford, Ct.; 
the General Automobile and Manufactur- 
ing Company, Cleveland, Ohio; the Lane 
Motor Vehicle Company, of Poughkeep- 
sie, N. Y.; R. E. Dietz Company, New 
York city; National Carbon Company, 
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Cleveland, Ohio; the Dow Portable Elec- 
tric Company, Boston, Mass.; the Pack- 
ard Motor Car Company, Warren, Ohio; 
the Olds Motor Works, Detroit,’ Mich. ; 
the Knox Automobile Company, Spring- 
field, Mass.; the Locomobile Company of 
America, New York city; the Baker 
Motor Vehicle Company; the Ward 
Leonard Electric Company, Bronxville, 
N. Y.; the Winton Motor Carriage Com- 
pany, Cleveland, Ohio; Pope-Robinson 
Company, Hyde Park, Mass.;_ the 
National Motor Vehicle Company, In- 
dianapolis, Ind.; the Electric Contract 
Company, New York city, and Baker & 
Company, platinum refiners, Newark, 
N. J. i 


———_ +> -__ -—_—- 


The Merchants’ Association, of 
it: New York. 

A meeting of the board of directors 
of the Merchants’ Association, of New 
York, was Leld on January 16 at the of- 
fice of the association to elect officers and 
organizé for the ensuing year. 

The following officers were elected for 
the ensuing year: Mr. Clarence Whit- 
man, president; Mr. Gustav H. Schwab, 
first vice-president; Mr. John C. Eames, 
second vice-president; Mr. W. A. Marble, 
secretary, and Mr. George L. Duval, 
treasurer. 





The Iowa Engineer. 

The December number of the Iowa En- 
gineer, a quarterly publication issued by 
the engineering department. of the Iowa 
State College, Ames, Iowa, contains 
several interesting contributions. The 
first article, by Elmina Wilson, gives the 
results of some tests of hydraulic cements. 
G. W. Bissell gives some data relative to 
the cost of electric street lamps of towns 
in Iowa. A second contribution by the 
same author is part of a serial on “Power 
Plant Economies,” and gives a number of 
valuable points for operating engineers. 





=> 
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Long Life of a Switch. 

The London Electrical Review is in 
possession of a switch of the old box- 
wood base, spring-break type, once so 
familiar in the days of Woodhouse 
& Rawson and their contemporaries ; 
the switch in question is fitted with 
a fuse under the same wooden cover, 
and the latter is fixed on with a 
couple of screws, being considerably 
larger than the base of the switch. This 
has been at work for nearly eighteen years, 
and, though somewhat the worse for wear, 
is still in a thoroughly serviceable con- 
dition. neat 
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DECISION IN THE BERLINER PATENT 
SUIT. 





THE CIRCUIT COURT OF APPEALS RENDERS 
AN- OPINION UPHOLDING THE FIND- 
ING OF THE LOWER COURT. 





An opinion was handed down on Janu- 
ary 16, 1903, by the United States Cir- 
cuit Court of Appeals for the First Cir- 
cuit, for October term, 1902, in the suit 
of the American Bell Telephone Com- 
pany, complainants and appellants, vs. 
the National Telephone Manufacturing 
Company, et al, defendants and appellees. 
This suit was an appeal from the Circuit 
Court of the United States for the Dis- 
trict of Massachusetts, and was tried be- 
fere Judges Colt, Putnam and Aldrich. 
On February 27, 1901, after a suit which 
lasted for over two years, Judge Arthur 
L. Brown, of the United States Circuit 
Court for the District of Massachusetts, 
decided that letters patent No. 463,569, 
dated November 17, 1891, and granted to 
Emile Berliner, was invalid and dis- 
missed the complaint of infringement 
brought by the American Bell Telephone 
Company as complainant against the 
National Telephone Manufacturing Com- 
pany and the Century Telephone Manu- 
facturing Company, of Boston, as defend- 
ants. As above stated, this decision was 
appealed from, and the opinion as handed 
down January 16, 1903, is essentially as 
follows. The opinion opens with the fol- 
lowing words: 

Colt, J.: This is an appeal from a de- 
cision of the circuit court, dismissing a 
bill brought for infringement of letters 
patent No. 463,569, issued November 17, 
1891, to the American Bell Telephone 
Company, assignee of Emile Berliner. A 
caveat describing the invention was filed 
April 14, 1877, and application was made 
for a patent June 4, 1877. The patent is 
for a battery telephone transmitter of the 
variable resistance type. 

Then follows a very clear and compre- 
hensive essay on the condition of the art 
at the time of the filing of Berliner’s 
caveat, the development of new ideas, the 
acceptance of basic theories, and an ex- 
ceptionally good account of the claims 
and apparatus of the principal workers on 


the improvement of the telephone. 


The court’s recital rehearses in detail 
the claims of Reis, Edison, Bell, Hughes 
and Berliner, and goes on to say: 


The Edison carbon transmitter was the 
first practical long-distance speech trans- 
mitter. . . . The commercial art passes 
at once from Bell’s magneto transmitter 
to Edison’s carbon transmitter. In De- 
cember, 1879, there were 34,000 magneto 
transmitters in use, and 18,000 variable 
resistance carbon transmitters. All varia- 
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ble resistance transmitters commercially 
used have carbon electrodes in contact. 
The alleged infringing transmitters in 
the case at bar are mere improvements in 
the structure, form or adjustment of the 
Edison carbon transmitter invented by 
him in the fall of 1877. 

We now pass to the crucial point upon 
which the complainant rests its case. The 


‘complainant’s position on this point may 


be stated as follows: “Berliner first dis- 
covered the microphonic method of vary- 
ing resistance, and first disclosed this 
method and an operative instrument em- 
bodying it in his caveat of April 14, 1877. 
In other words, Berliner first invented 
the microphone. Bell’s mercury trans- 
mitter and Edison’s plumbago film and 
plumbago cylinder transmitter are not 
anticipations, because they do not operate 
by the microphonic method. On the other 
hand, Edison’s carbon transmitter and 
the two carbon transmitters made or used 
by the defendants infringe the Berliner 
patent because they employ the micro- 
phonic method and are microphones.” 


After reciting in detail the phenomena 
observed and announced by both Hughes 
and Berliner on the operation of the 
microphone, the opinion states: 

It will be impossible, in our opinion, 
to find in the Berliner caveat or patent 
any conception of Hughes’s discovery. It 
would seemingly appear that Berliner 
had not advanced so far in his conception 
of microphonic action as Hughes. 


Still commenting in detail on the phe- 
nomena of microphonic action, the opinion 
comes to this point: 


On April 30, 1877, sixteen days after 
the filing of the caveat in suit, Berliner 
filed another caveat which describes an 
ingenious arrangement for “producing 
sound by the noise of sparks.” On May 
9, 1877, Berliner filed a third caveat for 
what is known as.the double-pin instru- 
ment. Then follows, on June 4, 1877, 
the application for the patent in suit, 
covering, with a receiver, single-pin 
transmitters and double-pin transmitters, 
continuous currents and intermittent cur- 
rents, in such a confused way that an in- 
telligent and satisfactory interpretation 
of this document bids defiance to human 
understanding. : . . Assuming that Ber- 
liner, on April 14, 1877, had already 
made Hughes’s discovery of microphonic 
action, his caveat of May 9, and his ap- 
plication of June 4, become incompre- 
hensible. 

Comparing item by item, the claims of 
Edison, Hughes, Bell and Berliner lead 
up to the concluding portion of the 
opinion of the court in the following 
text: 

To summarize our conclusion respect- 
ing the variable resistance transmitter: 
We find that Bell, in March, 1876, dis- 
covered that the minute atmospheric vi- 
brations due to sound waves would cause 
a diaphragm to vibrate, which vibrations, 
by varying the pressure between a solid 
electrode and a liquid electrode in con- 
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stant contact, produced variations of elec- 
trical resistance whereby speech may be 
transmitted. 

We find that Edison, in February, 
1877, discovered that the minute atmos- 
pheric vibrations due to sound waves 
would cause a diaphragm to vibrate, 
which vibrations, by varying the pressure 
between two solid electrodes of different 
conductivity, in constant contact, one 
metallic and the other hard rubber cov- 
ered with plumbago film, produced varia- 
tions of electrical resistance whereby 
speech may be transmitted. 

We find that Edison, on April 1, 1877, 
discovered that the minute atmospheric 
vibrations due to sound waves would cause 
a diaphragm to vibrate, which vibrations, 
by varying the pressure between two 
solid electrodes, in constant contact, one 
metallic and the other compressible 
plumbago, produced variations of elec- 
trical resistance whereby speech may be 
transmitted. : 

We find that Berliner, on April 14, 
1877, discovered that the minute atmos- 
pheric vibrations due to sound waves 
would cause a diaphragm to vibrate, 
which vibrations, by varying the pressure 
between the point of contact between 
metallic electrodes, in constant contact, 
produced variations of electrical resist- 
ance whereby speech may be transmitted. 

All of these discoveries, when embodied 
in transmitters, were inventions, but none 
of them was a commercial instrument or 
solved the problem of a practical long- 
distance speech transmitter. 

We find that in the fall of 1877 Edison 
discovered the carbon electrode; that this 
discovery represents the first marked ad- 
vance in the transmitter art since the 
1876 Bell patent, and that the carbon 
electrode is found in every commercial 
battery transmitter. 

We find that in May, 1878, Professor 
Hughes discovered microphoniec action, 
or the fact that sound waves produce re- 
markable variations of resistance at a loose 
or feeble contact between solid electrodes 
in constant contact, whereby speech may 
be transmitted ; that the principle he then 
made known is utilized in every practical 
battery transmitter, and that he embodied 
his discovery in an instrument which he 
was the first to term a microphone. 

We also find that the Edison discovery 
of the carbon electrode, and Hughes’s 
discovery of microphonic action, solve the 
problem of a variable resistance trans- 
mitter, whereby speech may be transmitted 
long distances, and that both their dis- 
coveries are embodied in the defendant’s 
transmitters. 

We also find that the two claims of the 
Berliner patent in suit, although upon 
their face open to the objection of ex- 
cessive breadth, may be sustained when 
read in connection with the specification, 
provided they are limited to metallic elec- 
trodes; and that, when so limited, the 
defendant’s transmitters do not infringe. 

Our conclusion is that the decree of 
the Circuit Court must be affirmed on the 
ground of non-infringement. 

The decree of the Circuit Court is af- 
firmed, with costs for the appellees. 




















CURRENT ELECTRICAL NEWS 











DOMESTIC AND EXPORT. 
MORE WIRELESS MESSAGES—It is announced that mes- 
sages have been transmitted between Cape Cod, Mass., and Poldhu, 


Cornwall. Congratulatory messages were exchanged between Presi- 
dent Theodore Roosevelt and King Edward VII. 

TO TUNNEL UNDER THE SEINE—It ‘nas been announced that 
the French Ministry had adopted the plan of M. Berlier for tunnel- 
ing under the mouth of the Seine. The tunnel, which is designed 
to give railroad connettion between Havre and Point Audemer, will 
be 3,000 yards long and will be seventeen feet below the river bed. 
It will accommodate a double track. The work, it is estimated, 
will cost about $6,250,000, and will be completed in three years. 

HOLDS $120,000,000 TELEPHONE SECURITIES—In its applica- 
tion to the Stock Exchange to list 219,370 shares of its capital stock, 
the American Telephone and Telegraph Company stated that it now 
holds over $120,000,000 of stocks and bonds of telephone companies. 
Eight million and seventy-three thousand of the $9,980,000 stock ‘of 
the Bell company, of Philadelphia; $6,240,000 of the $11,993,000 of 
the Chicago Telephone Company; $19,329,000 of the $30,000,000 of 
the New York Telephone Company, and $21,440,000 of the $32,000,000 
of the Western Telephone and Telegraph Company. 


WESTERN UNION POLES NOT TO BE REMOVED—Judge 
Andrew Kirkpatrick of the United States Circuit Court, District of 
New Jersey, has handed down a decision, January 14, permanently 
enjoining the Pennsylvania Railroad from removing the poles and 
wires of the Western Union Telegraph Company from its railroad 
lines located within the jurisdiction of the court. This is held under 
the statute enacted July 24, 1866. It has been stated that suits of a 
similar nature to that just decided have been instituted by the West- 
ern Union Company in Pittsburg, Chicago, Maryland and in what- 
ever states the Western Union lines run along the lines of the Penn- 
sylvania Railroad. In citing the decision, the court pointed out 
that the defendant corporation may appeal to the ensuing term 
of the United States Circuit Court of Appeals, and that pending 
such appeal, the injunction will preserve the status quo without 
injury to the defendant corporation. 


ELECTRIC LIGHTING. 
NIAGARA FALLS, N. Y.—The Province of Ontario has granted 
a charter to the Cataract Auxiliary Company, of Hamilton, Ontario, 
a concern formed for the declared purpose of manufacturing, sell- 
ing and dealing in electric power. 
the provisional directors are: The Hon. J. W. Gibson, James Dixon, 
J. R. Moodie, W. C. Hawkins and J. W. Sutherland. 


COLUMBUS, OHIO—Plans are under way for the new municipal 
electric light plant to be erected by this city, to cost between $30,000 
and $50,000. It is the purpose to erect a building and equipment 
that will be amply sufficient for ten years or more, and the plant 
will be so planned that a twin .quipment can be provided after that 
time, doubling the capacity and being sufficient to take care of 
the growth of the city to the year 1930 at least. 

BURLINGTON, VT.—The incorporators of the Burlington Light 
and Power Company have elected the following directors: A. E. 
Richardson, F. E. Burgess, Morris W. Stroud, S. P. Curtis and F. H. 
Parker. Mr. Stroud was elected president and treasurer, and Mr. 
Parker secretary. The company has acquired the interests of the 
American Gas Company in the plants of the Burlington Gas Light 
Company and the Consolidated Electric Company, and expects to 
very shortly own the plant of the Vermont Electric Company. 

GRAND RAPIDS, MICH.—The electric light and gas plants of 
Greenville will be merged under the name of the Greenville Gas, 
Electric Light, Power and Fuel Company, the properties having 
been acquired by Henry Idema and Walter C. Winchester, of this 
city, and Cass T. Wright and John J. Foster, of Greenville. The 
company iis to be capitalized at $150,000, and will also issue $140,000 
of the $175,000 five per cent bond authorized. Of the proceeds of 
the bonds $12,000 will be used in the purchase of the properties and 
$20,000 in improvements and extensions. The Michigan Trust Com- 
pany will be the trustee of the bonds. 





The capival is $1,000,000, and 


PERSONAL MENTION. 

MR. CHARLES B. HORTON has been appointed to succeed the 
late J. J. Dickey as superintendent of the third district of the 
Western Union Telegraph Company. Mr. Horton has recently been 
assistant superintendent at Denver. 


MR. OTTO NEISSER, of Los Angeles, Cal., agent for the Cen- 
tral Electric Company, of Chicago, was a New York visitor last 
week. Mr. Neisser attended the Northwestern Electrical Convention 
at Milwaukee this week before returning to the Pacific coast. 


MR. C. B. PRICE, the heaa of the well-known electrical house 
of Pettingell-Andrews Company, of Boston, was a New York visitor 
last week. Mr. Price is justly proud of his new headquarters in an 
historic part of the Hub, to which he has recently moved and se- 
cured greatly increased accommodations. 


MR. E. M. STEVENS has been chosen general superintendent 
of the Cincinnati, Georgetown & Portsmouth Railway Company, 
with headquarters at Cincinnati, Ohio. Mr. Stevens has been well 
known in electrical circles for some time, and was recently con- 
nected with the Westinghouse Electric and Manufacturing Com- 
pany, at Pittsburg. 


MR. W. E. BAKER has been appointed to serve on the com- 
mittee of experts organized under the auspices of the Merchants’ 
Association, of New York. This company will study possible im- 
provements in the transportation system, and Mr. Baker’s experi- 
ence as an electric railway manager and engineer will make him 
of value in this appointment. 


MR. WILLIAM PROBASCO, of the publishing department, and 
Mr. Hayden Eames, of the automobile department of the Westing- 
house companies, Pittsburg, Pa., were in attendance at the third 
annual Automobile Show, which was so successfully held during 
the past week at Madison Square Garden, New York city. The 
Westinghouse company had on exhibition an extensive line of 
electrical equipments for motor vehicles and motor vehicle charg- 
ing stations. 


MR. A. J. WISE, president, Bunnell Telegraphic and Electrical 
Company, was present at the dinner given by the Ohio Society at 
the Waldorf-Astoria, of New York, Saturday evening, in honor of 
the Hon. John Hay, Secretary of State. Mr. Wise entertained at 
the dinner the following gentlemen as his guests: Messrs. G. G. 
Ward, vice-president of the Commercial Cable Company; Charles E. 
Merritt, treasurer, Commercial Cable Company; C. H. Bristol, 
superintendent of construction Western Union Telegraph| Com- 
pany; M. W. Hamblin, E. M. Mulford, New York superintendent 
Western Union; S. W. Jones, J. C. Barclay, T. Alfred Vernon. 


MR. CHARLES P. STEINMETZ, the well-known electrical ex- 
pert, has perfected a mercury arc lamp which has been in use in 
his laboratory and conservatory for some time. The lamp is the 
invention of Doctor Arons, of Germany, although Mr. Steinmetz 
has perfected it to a degree which it is expected will put it in com- 
mercial use very soon. The light is of a steady bluish-green, and 
is especially adapted for use in suburban portiéns of cities, parks 
and lawns, where the predominating color is green. Mr. Steinmetz 
is quoted in the New York Sun, January 18, as being confident that 
the importance of the lamp will justify its wide use. The diffi- 
culties which have been experienced in using a mercury arc light 
have been overcome in a most simple manner, and the lamp as con- 
structed now is operating in a most satisfactory way. 


LEGAL NOTE. 


UNITED STATES PATENTS FOR THE WESTON ELEC- 
TRICAL INSTRUMENTS SUSTAINED—The United States Cir- 
cuit Court for the Southern District of New York, in the final hear- 
ing in equity of the suit by the Weston Electrical Instrument 
Company vs. J. Franklin Stevens and Elmer P. Morris, holds that 
the complainant is entitled to the usual decree for an injunction 
and an accounting. 
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ELECTRICAL SECURITIES. 

In marked contrast to the preceding week, there was a decided 
falling off in speculative activity for the week just closed. While 
this condition was very evident, the market held a firm tone and no 
very great declines have been registered. The financial district 
has paid more attention of late to the regard which the sentimental 
majority in Congress may have as relates to legislation in money 
matters. The mere turning of special clauses would make a very 
great difference in the manipulation of heavy interests, and there 
has been more or less question in debate upon the possible outcome 
of the anti-large-corporation agitation which has been worked to a 
considerable degree for some time. 


New York: Closing. 
Broekiys Hapid Trangit.'...c.....csescecces 68144 
CT OOS ooo ic Poles Noes eeieiernie 218% 


CLONED 2 MONG we ooh 660s creawsdireeaeaeens 186% 


Binge /Cowmty Blectrie si. 3 cscs oes dewsenc 214 
pC a 153% 
Metropolitan Street Railway.............. 141% 
New York & New Jersey Telephone....... 166 
Westinghouse Manufacturing Company.... 217 


At a special meeting of the stockholders of the Manhattan Rail- 
way Company the proposition to increase the capital stock from- 
$48,000,000 to $60,000,000 was approved. There was no opposition, 
429,801 shares being voted in favor of the increase. . 


Boston: Closing. 
American Telephone and Telegraph....... 164 
Edison Electric Illuminating............ 270 
Massachusetts Electric preferred......... 944 
New England Telephone................. 138 


Western Telephone & Telegraph preferred 101 


Philadelphia : Closing. 
Electric Company of Amefica...... ........ O1§ 
Electric Storage Battery common........ 78 
Electric Storage Battery preferred........ 80 
Priladeinpiia TWi6ctrie. « o.yccs cv ccacsc cciesic 8% 
ERI CPP EROIN Co ore. ooo. osha enlaces ewes wares 47 
United Gas Improvement................. 1134 

Chicago: Closing 
Citcase TWidison Ligbt:.. ..... 6 cenceccckces 178 
Grice TOIGGNONG. « oi6.6os siced dee vciavees 157 
Metropolitan Elevated preferred......... 88% 
National Carbon common................. 26 
National Carbon preferred............... 97 
Usion: TraetGion COMBION:. ....< 66.0.5 c6c2 see 16% 
Union: Traction preferred... .....5. 600s 47% 


The directors of the Chicago Edison Company have declared the 
regular quarterly dividend of 2 per cent, payable February 2. 
Books close January 24 and reopen February 3. 


OBITUARY NOTICES. 


MR. JAMES WIMSHURST, F. R. S., well known as the in- 
ventor of an improved form of influence machine, died in London 
on January 3. Mr. Wimshurst was born on April 13, 1832. His 
early education was received in London, and though circumstances 
made it necessary for him to adopt a business life, his spare time 
was devoted to scientific study and research. He contributed 
important papers to the Royal Society and the British Physical 
Society and received his F. R. S. in 1898. 


JAMES OSCAR NIXON, late engineer of the silent chain depart- 
ment of the Link Belt Engineering Company, of Philadelphia, died 
on December 27, 1902. Mr. Nixon was a native of New Orleans and 
a graduate of Tulane University of that city, class of 1897. He was 
only twenty-three years of age, but had made a remarkable ad- 
vance in his chosen field of endeavor. After taking his degree in 
mechanical engineering he took up post-graduate work in sugar 
chemistry, occupying at the same time the position of chemist on 
a large plantation. Leaving the university, he spent a year in 
Wilmington, Del., as manager of one of the branches of a large 
founary, Three years ago Mr. Nixon became connected with the 
Link Belt Engineering Company, and was almost immediately 


assigned to the testing and tne mechanical development of the work 
of that company. Later he was assigned to the important work 
of the commercial and mechanical development and introduction 
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of the “Renold” silent chain. He has contributed considerable 
literature, and this has always shown the remarkably clear con- 
ception which this young man had of the working out of mechanical 
problems. 


ABRAM STEVENS HEWITT, former mayor of the city of New 
York, died at 5.40 a. M., Sunday, January 18. Mr. Hewitt had been 
sick for some time and was gradually sinking, it being realized 
that the end was at hand for three or four days before his death. 
Mr. ‘Hewitt’s wife and his six children, Peter Cooper Hewitt, 
Erskine Hewitt, Edward R. Hewitt, Mrs. James Green, Sarah Cooper 
Hewitt and Mrs. Lloyd S. Brice, were at the bedside. Abram 
Stevens Hewitt was born at Haverstraw, Rockland County, N. Y., 
July 31, 1822. His early education was secured only through the most 
persevering and enduring work. In 1843 he was the acting professor 
of mathematics at Columbia, and as he had continued the study of 
law for some time, he was admitted to the bar in 1845. Mr. Hewitt’s 
first step into public notice was in 1867, when he was appointed 
one of the ten United States commissioners chosen to visit the 
Paris fair of that year. He wrote a report on iron and steel which 
was published by Congress and translated into many languages. 
He was elected in 1874 to the forty-fourth congress as a regular 
Democrat. Mr. Hewitt was elected to Congress again in 1876, and 
served continuously, except for one term, until 1886. In the cam- 
paign of 1876 he was chairman of the Democratic National Com- 
mittee. Mr. Hewitt was elected mayor of the city of New York 
in 1886. Besides the prominent work which Mr. Hewitt has done 
as a public man, he was greatly interested in the development 
and advancement of science, and was for some time the guiding 
hand in the development of the great institution founded by Peter 
Cooper, the Cooper Union for the Advancement of Science and 
Art. Mr. Hewitt was very ambitious that before he died he would 
see completed a plan which would greatly enlarge the “scope of 
the work which this institution is now doing. Among all those 
who will sorrow at the death of this good man there will be none 
who will feel with keener regret the passing of a great and good 
friend than the students and graduates of the Cooper Union. Mr. 
Hewitt was married in March, 1855, to Sarah A. Cooper, the only 
daughter of Peter Cooper. Each of his children has become famous 
to a greater or less degree, Peter Cooper Hewitt, the oldest son, 
having done much to make him renowned in the field of electrical 
research. In his laboratory in the tower of Madison Square Gar- 
den Peter Cooper Hewitt has perfected an artificial electric light 
and also a static converter which has been but recently exhibited 
with success in London and the United States. One daughter, Miss 
Sarah Cooper Hewitt, has just been notified of her appointment as 
an officer of the French Academy, in recognition of her services 
in promoting French interests in the United States. The funeral 
services were held in Calvary Episcopal Church, Fourth avenue 
and Twenty-first street, New York city, at ten o’clock Wednesday 
morning, January 21. The organizations represented were the 
Chamber of Commerce, Cotton Exchange, Columbia University 
Alumni Association, Cooper Union Alumni Association, Metro- 
politan Club, City Club, Church Club, Union Club, Engineers’ Club, 
The Players, Century Association, Down Town Association, Tuxedo 
Club, American Geographical Society, Scientific Alliance, Dunlap 
Society, Metropolitan Museum of Art, American Institute of Min- 
ing Engineers, American Museum of Natural History, and the 
National Academy of Design. The faculty of Cooper Union, headed 
by Director George W. Plympton and Charles Sprague Smith, at- 
tended the services in a body. ‘Class A, the graduating class of 
Cooper Union, represented the evening school, and at the meeting 
held by the evening classes on Tuesday evening, resolutions of sym- 
pathy were passed. ° 


NEW INCORPORATIONS. 
BROOKLYN, IOWA—Brooklyn Lighting .and Heating Com- 
pany. $10,000. 

SYRACUSE, N. Y.—The Auburn Subway and Electric Company. 
Increased from $25,000 to $100,000. 

MILWAUKEE, WIS.—Northwestern Heat, Light and Power 
Company. $25,000. Incorporators: Fred Nohl, Max W. Nohl and 
Leo F. Nohl. 

CINCINNATI, OHIO—Central Electric Company. $10,000. In- 
corporators: James Beggs, W. EB. Fleming, W. O. Kleine, W. E. 
Forshee, J. B. Taylor. 








150 





INDUSTRIAL ITEMS. 











MESSRS. STERN & SILVERMAN announce the removal of 
their offices from the Drexel Building to the Land and Title Build- 
ing, Broad and Chestnut streets, Philadelphia. 


THE MICHIGAN BLECTRIC COMPANY, Detroit, Mich., ten- 
dered its second annual banquet to its employés on the evening 
of Saturday, January 3. This event took place at the Hotel Cadillac 
where an excellent menu was discussed and a general good time 
very much enjoyed. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., is de- 
scribing a line of semi and fully-enclosed motors in its bulletin No. 
29. This gives a series of fine half-tone reproductions of different 
types of motors and the assembled parts, together with typical ap- 
plications of these machines for the driving of machine tools. This 
is supplemented by data sheets showing the size, horse-power out- 
put, speed, voltage and construction dimensions. 


THE MECHANICAL BOILER CLEANER COMPANY, manu- 
facturer of the Garrigus mechanical boiler cleaner, is meeting with 
continued success in its application of these cleaners to steam 
plants. The Garrigus mechanical boiler cleaner depends upon the 
floating skimmer method of relieving boiler water of all scum and 
deleterious substances. Where this cleaner is used it is claimed 
that the water will be entirely free from scale, mud or oil. 


THE NEW PROCESS RAW HIDE COMPANY, Syracuse, N. Y., 
made a very interesting exhibit at the Automobile Show held in 
New York city last week. The company had mounted on a true 
running axle a large wheel which meshed into a raw hide pinion 
and a steel pinion, respectively. In order to show the different 
methods of operation, this could be conveniently placed in gear 
with either pinion, and the demonstration was in every way satis- 
factory to the company’s representatives. 


THE OTIS ELEVATOR COMPANY, New York city, has in- 
stalled five electrical elevators in a single private residence now 
being erected at Madison avenue and Thirty-seventh street, New 
York city, for Captain J. R. De Lamar. These are all to be auto- 
matically controlled by push-buttons within the cars and at the 
several landings. In addition, the contract calls for a sidewalk 
elevator for ashes, etc., an automobile lift for conveying motor cars 
from the street level to a storage-room in the sub-basement. 


H. W. JOHNS-MANVILLE COMPANY, 100 William street, New 
York city, has on exhibition at its office and will show to any one 
interested a ring of wire insertion asbestos high-pressure packing 
that has been in constant use for six years. During this long serv- 
ice the packing, which was recently removed from the steam end 
of a Worthington duplex compound pump used in the elevator 
service of the Woodbridge Building, New York city, never gave 
the engineer the slightest trouble. When removed it was in ex- 
cellent condition, and the rod is still perfectly smooth. The pack- 
ing worked under 125 pounds pressure, pump capacity 3,000,000 
sallons every twenty-four hours. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, IIl., has 
secured an order for 5,000 automatic telephones and switches to be 
delivered during the spring to the Citizens’ Telephone Company, 
of Grand Rapids, Mich., which is to change its system from the 
manual to the automatic. The ultimate capacity of the exchange 
will be 19,000 stations. The Illinois Telephone and Telegraph 
Company has begun the work of installing its first automatic ex- 
change in Chicago, which will be equipped with the apparatus of 
the Automatic Electric Company. The exchange is located in a 
four-story building at 181 Fifth avenue. On January the first 5,000 
switches had been mounted, and a second delivery of the same 
size is now being made. 


THER STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., at the directors’ meeting held on January 10, 
passed a resolution providing that the capital stock of the com- 
pany be increased from $3,000,000 to $10,000,000. The stockholders 
will meet on February 11 to approve this action of the board. It 
will be remembered that the Stanley company recently secured an 
order from the New York Edison Company, aggregating over 
$500,000, for dynamos and other electrical apparatus, some of 
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which is to be the largest of its kind ever constructed. Funds will 
be provided by the increase in capital for certain important de- 
velopments which the engineers of the company have been planning 
for some time. Among these developments is a new system of 
operation for heavy, long-distance electric railways, and a general 
invasion of the field of heavy work. 


THE STURGEON FALLS PULP COMPANY, Ontario, Canada, 
is building a large paper mill which will be operated by alternating- 
current induction motors throughout. Two Westinghouse type F 
motors are to be used to drive the variable speed shaft of the paper 
machines, and two seventy-five horse-power type C motors will drive 
the constant speed line shaft of the same machines. A seventy-five 
horse-power type C motor will operate other machinery in the mill, 
and a fifteen horse-power induction motor will be direct-coupled to 
a triplex pump. One of ten horse-power will drive the wet ma- 
chines. A twenty horse-power motor will drive the agitators for the 
clay-mixing tanks, and a thirty horse-power motor will drive the 
conveycrs. The order also includes a 560-kilowatt revolving field 
alternator, designed to be direct-connected to a witer wheel, with 
an exciter, switchboard and instruments to accompany the gen- 
erator. The engineer and designer of the Sturgeon Falls plant 
is Mr. George F. Hardy. 


THE ALLIS-CHALMERS COMPANY, Chicago, Ill., held a board 
of directors’ meeting on January 15, 1903, at which time a regular 
quarterly dividend on the preferred stock was declared. A partial 
list of the engine sales made during December is as follows: Hall 
Brothers, San Francisco, Cal., 16 x 42, 1890 frame, Reynolds-Cor- 
liss engine; H. Mueller Manufacturing Company, Decatur, III, 
18 x 42, 1890 frame, Reynolds-Corliss engine; Pettibone-Mulliken 
& Company, Chicago, Ill., one 24 and 40 x 48 cross-compound, di- 
rect-coupled, 1890 frame, Reynolds-Corliss engine, and one air.com- 
pressor with steam cylinders 12 and 20 x 36, air cylinders same 
size; Hocking Valley Railway Company, Columbus, Ohio, 18 x 36, 
1890 frame, Reynolds-Corliss engine; George A. Fuller Company 
(for Bellevue Stratford Hotel), Philadelphia, Pa., three 22 x 42, 
1890 frame, Reynolds-Corliss engines; Transit Development Com- 
pany, Brooklyn, N. Y., two 42 and 86 x 60 vertical, cross-compound, 
direct-current, Corliss engine; Barrett Manufacturing Company, 
Beloit, Wis., one 30 and 64 x 60 cross-compound, 1890 frame, Rey- 
nolds-Corliss engine; Fraser & Chalmers, Limited, England, one 
16 and 48 left-hand Corliss steam cylinder; Traybold & McDonald, 
Alaska, one duplex, double-acting Riedler pump, plungers 7 inches 
diameter x 30 inches stroke, driven by a cross-compound, 
condensing Corliss engine, steam cylinders, 12 x 24 diameter x 
30 stroke; Green Consolidated Copper Company, Mexico, one duplex 
differential Riedler pump, plungers 5 and 7 x 42, driven by hori- 
zontal, cross-compound, condensing, Corliss engine. 


THE CENTRAL AND TRUNK LINE PASSENGER ASSOCIA- 
TIONS have acted favorably on the application of the Merchants’ 
Association of New York for reduced rates to this city for the 
spring buying season. The rates from the territory of the Trunk 
Line Association which, roughly described, extends from the New 
York-New England border lines west to Buffalo, N. Y., Erie and 
Pittsburg, Pa., and Wheeling and Huntington, W. Va., south to the 
Potomac River and the line of the Chesapeake & Ohio Railroad, 
will be operative on March 7 to 12 inclusive, and March 21 to 
24 inclusive, with a return limit of fifteen days from 
the date of sale of ticket. The fare for the round trip will, 
as usual, be one and onethird, the rates being granted 
under the certificate plan. The reduced rate ticket from the Cen- 
tral Passenger Association territory, which comprises that part 
of the country lying west of Buffalo, Erie, Pittsburg, Wheeling 
and Huntington, to the Mississippi River, including the cities of 
Chicago and Peoria, Ill., Keokuk, Iowa, St. Louis, Mo., and Louis- 
ville, Ky., south to the Ohio River and the line of the Chesapeake & 
Ohio Railroad, will be put on sale on February 7 to 11 inclusive, 
and February 28 to March 3, inclusive, the return limit on the 
tickets being good for thirty days from the date the certificate 
is issued. A one and onethird fare for the round trip will also 
apply from this section. Toward the close of this month the 
association will send to the merchants throughout the United 
States, including fits non-resident members, over 150,000 in num- 
ber, the usual printed announcement of these rates, the dates, the 
conditions necessary to comply with in order to take advantage 
of them, and all other necessary information. 





